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WO 2006/116038 PCT/US2006/015022 PROCESS FOR THE
SEPARATION OF PROBUCOL DERIVATIVES CROSS REFERENCE TO
RELATED APPLICATIONS This application claims the benefit of priority
WO W1 F3gisional Application No. 5 60/674,001, filed Aprilgtis/ 20066 /eu3d22
U.S. Provisional Application No. 60/705,837, filed August 5, 2005, the
CCPRUETOS WORMHE DERIDRIRIFBNHPROBIROICBERA RIPEAIE
INVENTION Methods are provided for the separation of mono-carboxy
substituted probucol 10 derivatives from di-carboxy substituted probucol
derivatives CROHSGRPENDNDerivatives, afripbape: haveries
deyeloped. as ther eut s, for example,. for the treatment of
car R AR SHAES SR e SRR Ao SHEHEO M dhRRetion No.
60/6@@Mnﬁiwd&ﬁﬁlmdﬂ©ﬂﬂ grdups @d\@ﬁﬂxﬁeﬁmﬁﬁﬁmddmﬁ) B0/705,837, filed
Augmﬁjg' 026(5%5&{1@ lgsr gelss cl';hedednelcrzlc\)/ag\r/a 2 hord artlcre?ef nce.
morio-substituted erlvatlves or exampfie mono ethérs and mono-esters
of probucol have been found to have useful therapeutic properties.

Mono-esters and ethermﬁﬁo@wﬁg@m%@%rted to be useful in

the treatment of inflammatory diseases such as rheumatoid arthritis,

osPIGHIARIAES REStFAe, Tamheisvpiation SaroorcashatpRDEIIGIOH Aehus0.

derivieed A I0cMethpsisienireaing frangpiaatitaiection using
mono-substituted derivatives of probucol also have been reported. See
U.S. Patent Publication No. 20 04/1 3 8 1 47. Of particular interest are

monoester derivatives of probBaal KxariDTINde a carboxyl group, such as
th%égﬁ/%yﬁﬁq ? h"g‘{@é g)e%%sdbven shown,, When ose orally, > for the

bloc pressmn uce a SC er05|s SERa have 1E)t p
tfeai‘m@ﬁid)ﬁ@WW@HW@SQ%WWQ@UﬁﬂQMDNm@;ﬁM Zisdulisclosesns two

hydrga@s ceohpxylis agidderivativasofnrabncal camagads %@w%%tﬂu?%ad%mms

y treating probucol compounds with an excess of dicarboxylic aci

In P%W&%d@&%%%@aﬁf@dﬁi%ﬁh Aireeampiem mengyriame aich mono-esters of

probt%mnﬁlf@tll;r@@qﬁl@@% SR80, 08H @Eﬁlﬁ@ gieaEreey/lieagld antvdidesters of
th %g %2006/11%&38 PCT/IIS2006/015022 U.S. Patent No. 6,147,250

Feft FRATGESIRIR ORI e AR rephiaarRipiosH fjscases such as
rheumaﬁhxﬂmthnﬂe,tmhyﬂfﬁfumnamﬂhspﬁiﬂ aehistice abekap:osigehlgnds Qratent No.

6,1471,5%. Methods for treating transplant rejection using mono-substituted derivatives of

probucol also have been reported. See U.S. Patent Publication No. 2004/138147. Of particular
interest are monoester derivatives of probucol that include a carboxyl group, such as the
following compound, which has been shown, when dosed orally, to block VCAM-1 expression,

reduce atherosclerosis and have potent anti-oxidant activity:

XS\/\>L'
L

U.S. Patent No. 5,262,439 discloses that carboxylic acid derivatives of probucol
compounds can be prepared by treating probucol compounds with an excess of dicarboxylic
acid anhydride and catalytic amounts of 4-dimethylamino pyridine at a temperature sufficient
to ensure that the dicarboxylic acid anhydride is lquid.
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anhydride. In one example using this process, a monoester of probucol is
prepared in approximately 14% yield following purification by
chromatographic methods. 5 U.S. Patent No. 6,323,359 discloses
WhatedictBmanufacturing probucol derivatives. The “359 pe@iiiS2006/015¢22
discloses the use of alkali metal hydroxide, alkali metal alkoxide, alkali

gn pag%rﬁlwi%ﬁ’éé}%@lg%l 0@6@%%”@093%%%&%58%?% o E;l@pared by

a
probucol derivative’ compounds and then reacting the salts witha _
wreaiificaryoRyir dsidrydmiaen SitateAtPy n446. ZELId2gUaRde or acid

anh FHSEIOSES Brecessasifortie: PiepasalieRofs 1 sRiaterand sileIS0fis prepared in
probucol by reactin %ﬁgfbucol or a free hydroxyl-containing probucol

TP PR HIEIRE KT A N Ay i ReE P R SR SRS
magre s mNishisler 5385 fllgwed hsadeactemawithcaniagtpretammingeiratives.

-forming. d. Th thod d ihed f ating th . X
T TR e - BStort T o e paonl U oy e
amrRulblinatloddo, 200810267 18MilisClostsxatiditdhab pratess s fonothigdd Blerivative
confySRRIAIANAL Solers 20 et AT Piglusl ADd alpalisesa method
escribed fo

I separating the mono-esters rom the di-esters similar to the

*350 . fabetmntA selifstiof NeeABRAdYreMS hdivelenerrsgesaerioe Sieairpparation of

esteRy SRYCALASMAINESALR fAYRAEHDIESISEP IR IE RN BYROIREGAGSREUES]
2.168.137 (bis-4-hydroxyphenylthioalkane esters); Fr 2140771 (tefralinyl

deriBH ROV LIKIFSTEEIRAERE Probiusiy Teresnise fpe® o anagnesium or lithium salt,
folidhenzefurdexyalkancia aaid-deriativesthtpfebueanl}onhauhds. 81Kk method

his-(3-alkyl-5-alkyl-4- thiazole-5-carb henylthi .
des A CE Ty R T A PICbANED) ol B 2 r3RY7
((b@&'@Wmmym@%ﬁ@ﬁ?ﬁhﬁﬁ)dﬂk’e’m@)aﬁi@nqﬁi Pua@nses for the
pregatiligAdionNg aéa%@?&ég@%%ﬁj&?énmh&r chion oL HIESICHS RTRr OQHEAtn, the
uco halide or anhy d

y reacting probl with a dride of an organic acid in an
monpesiers(fent WiH retrrasmilitie s Bsuii. of a base such as an

alkaling hydroxie. Qi crhanate . aieitiay aminedarexaBRiel derivatives are
triethylamine). The O-metal salt derivative of probucol is also suggﬂested to

hyppholSsRIPAR 21 dMomTR megRie. TK Audbhd? o sthByd tuypenyithioalkane
esteﬁsaptimsigmmd::’jsoI@ﬁ@ﬂmpm@ﬁ@lsyplsahm&di@;]@b@ml odervssieshame 2.140.769
een descriped in the. art. In general, the synthesi .
o IR S0 TR LS BATELE ot LA s allc-5-aliyh4-
thiageisnativéoOf plantidtilar)efatler)ge B the Séparationwbtenicotinoyioxyphenylthio}-
mono-substi iyative,fr I~ titute lyati t
P B e o P T RS LB HOMANE D Wench Pt
Pubjrasiotiohito Brovide effieistiberethodswiustiparatinganerootapbdigpol by reacting

probucol with a halide or anhydride of an organic acid in an inert solvent with heat and in the

presence of a base such as an alkaline hiydroxide or carbonate, or a tertiary amine (for example,
tristhylamine). The O-metal salt derivative of probucol is also suggested to be useful as the
reaction intermediate.

A number of methods for the synthesis and isolation of mono-substifuted probucol
derivatives have been described in the art. In general, the synthesis of the mono-substituted
derivative also produces the di-substituted derivative, Of particular challenge is the separation
of the mono-substituted derivative from the di-substituted derivative from the mixture resulting

from the synthesis steps.
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substituted probucol derivatives from di-carboxy substituted probucol
derivatives. S Y OF THE NTION It has been discovered that a
4-(carboxylic acid bearing) probucol derivative can be separated from a
mixture comprising the 4-(carboxylic acid bearing) probucol derivative and
4,4'-di(carboxylic acid bearing) probucol derivative which optionally
includes probucol, by extraction with at least one organic solvent from an
agueous solution in which the mixture is partially acidified or partially
basified (i.e., partially neutralized). The 4-(carboxylic acid bearing)
probucol derivative is preferentially extracted into the organic layer. If the
4- (carboxylic acid bearing) probucol derivative is provided in the form of a
136 8 AUl B aridsAdaddoRatialne R A bs 2l thtnEeeory
~ carboxylic acid form. If the 4-(carboxylic_acid bearing) probucol derivative
substituted preSUAeR dEY M SO BLhoRPRE UERP %Wfiégﬁ%‘tlaﬂiﬁlﬁ“ﬁ:ﬁ&?ﬁamount of
base is used to form the partial salt form. 3 In a first aspect, there is
provided a process_of separating a com E&g’ Formula | and/or a salt
of the compoundw‘g P:é e %%%i -@Ioaw wherein R is an
ralkybesr Geeyeded thirontddirsbryiiduredtheafirst) mistuke bdaripaisiegan be
ither the compound of Formula I: a compaund of Formula Il,.HOC- R~ .
separste P4 B SO S S B SRR K St B LD GRS s i
4.4 -di(carbarsdit efithiesedmgp i Earmatilacithishdptinstalizohcindesmrobuso], by
emacﬁo%%%ﬁrfﬁ ﬂgst@[:})o@géﬁzlb’ sgﬁ}ég?ﬂ%}ﬂ@%géﬁhgﬂéf&%ﬁ%'%_vﬂﬁﬁ@f@ﬂﬁ@cmre is
partially neutralized second rnixture, the partially neutralized second
partially acidified or partially basified (i.e., partially neutralized). The 4-(carboxylic acid
bearing) probucol derivative is preferentially extracted into the organic layer. If the 4-
{carboxylic acid bearing) probucol derivative is provided in the form of = salt, an amount of
acid is added to partially convert the salt to the free carboxylic acid form. If the 4-(carboxylic
acid bearing) probucol derivative is provided as the free carboxylic acid, then, generally, &

small amount of base is used to form the partial salt form.



mixture comprising: 3a an aqueous phase; an organic phase; the
compound of Formula 1; a salt of the compound of Formula I; the
compound of Formula Il and/or a salt of the compound of Formula II; and
probucol; (b) removing from the partially neutralized second mixture the
agueous phase comprising: the compound of Formula Il and/or a salt of
the compound of Formula Il, _ g: ua+., ae_ av.iug ew hat, n-amprris-...C.
ut~sasw ph- o- the compound of Formula | and/or a salt of the compound
of Formula I; and probucol; (c) isolating the compound of Formula |
and/or a salt of the compound of Formula I. In a second aspect, there is
provitictsh proeesstreeisaraBvigast b urecaRR M serrsraites |sapoiound of
Formand/en@saltsaprehhsebmenasuscmatadiom a first mixture, wherein the
first mixture comprlses probucol monsuccmate probucoldlsuccmate 0

wherein R is an alkyl or ~C(O)alkyl-, from a first mixture, the first mixture comprising:
either
the compound of Formula I

a compound of Formuia IL,

HOOC-R

I
probucot;
or
2 salt of the compound of Formula L
2 salt of the compound of Formula II; and
probucol;
the process comprié'mg:

(a) partially neutralizing the first mixture
thus affording & partially neutralized second mirture, the partially neutratized second

mixture comprising:



mixture, the partially neutralized second mixture comprising: an aqueous

phase; an organic phase comprising heptane and tetrahydrofinm;

probucol monosuccinate; a salt of probucol monosuccinate; probucol

disuccinate and/or a salt of probucol disuccinate; and probucol; (b)

removing the aqueous phase from the partially neutralized second m ,

leaving the grganic phase; (c) adding acetone and sodium hydroxide to

tR8 %‘P‘S%H’Fc %‘e, thus affording a partially neutralized third mixture; (d)
remagmgcpragieous phase from the partially neutralized third mixture,
leaving an o ic phase comprising probucol monosuccizaate and/or a
segﬁ 3@5‘ o%égﬁ%%%%ggazgcinate and probucaol; (e) isolating probucol
moseltsuitbmetmpehd pERanvlzgrobucol monosuccinate. in a third aspect,
LS RMASE A RIY %?9%@9&0959@%@ &f Foptla gpd/or
ahtgélt (?F%ﬁ%éxgjogrﬁt%und&be?%rmula . ss|fla-coow HO O wherein Ris a
algpteel (O)alkyl-, from a first mixture, the first mixture comprising:

(b) ref0R] @é&%@ﬁmiﬁ%@i@% @&é&m&m&%&@ggmﬁoﬁﬁm ;

; asd a

10C CO0 of compound of Formula 1; and a salt of compoun

oftorrmpams eid prariasE seRiisichadt eAfsarampevRd REN oY & first
thus 1BWHESHws-attording apartialiy.neutralized second mixture, the partially

‘neutralized second m comprising:
the compound of Formula [ and/or 2 salt of the compound of Formule I; and

probucol;

(c) isolating the compound of Formula 1 and/or & salt of the compound of Formula L

In a second aspect, there is provided a process of separating probucol

monosuccinate:

o

and/or 2 sait of probucol monosuccinate from & first mixture,

wherein the first mixture comprises:
probucol monosuccinate;

probucol disuccinate:

}' 3
pa
m\(\mx%
o /I_' ; end

probucol;

the process comprising:
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an aqueous phase; an organic phase; the compound of Formula 1; a salt
of a compound of Formula 1; and the compound of Formula Il and/or a
salt of a compound of Formula H; (b) removing from a patrtially neutralized
second m the aqueous phase comprising: the compound of Formula Il
and/or a salt of the compound of Formula I, thus leaving the organic

se comprisi e compou dotF mu nd/or.a salt of th
(2) Hgﬁu %@%Pﬁg%ﬁ%ﬁ}g% %ﬂ gg%%gung al l'éorrt‘lglff?li halor a
addmgsa&nﬁWﬁﬂeﬁMﬁhﬂﬁeﬂm&pp@&&@M@Mnd
re&e mgxa?'it least one mgO%% g {Q fourth aspect, there is

p?row fOcess 0 separatlng probuc ofosuccinate: 3d 4)110S S
Q@iradd&® simb@r a salt of probucol monosuccmate from a first mixture,

rein the, first [g!qé gg&m&g hmgpasuccinate; and nate.
Vgg% %W%%ucc ﬁ% r%UGG SSHo A~ 1/~7~~(OOOHH 11000
tp@ﬁg@@gmmmm (a) partially neutralizing the first mixture wherein

tg M%@ﬁbmnses adding sodium hydroxide to the first
mixture, thus affording a partlally neutralized second mixture, the partially

refohusplaisseeiats ARdieN 8 B APPRAVGCAl finreBEE ik e

p?ﬁuu&.u,

(b) removing the agueous phase from the partially nentralized second mixture,

leaving the organic phase;

(c) adding acetone and sodium hydroxide to the organic phase, thus affording a partially
newtralized third mixture;

(d) removing an agueous phase from the partially newtralized third mixture, leaving an
organic phase comprising probucol monosuccinate and/or a salt of probucel
monosuccinate and probucol;

(e) isolating probucol monosuccinate and/or 2 salt of probucol monosuccinate.

In a third aspect, there is provided a process of separating a compound of
Formula | and/or a salt of the compound of Formula i,

wherein R is a alkyl or ~C(O)alkyl-, from & first mixture, the first mixture comprising:
either

the compound of Formula I; and



an organic phase comprising heptane and tetrahydrofuran; probucol
monosuccinate; a salt of probucol monosuccinate; and probucol
disuccinate and/or a salt of probucol disuccinate; (b) removing the
agueous phase from the partially neutralized second mixture, leaving the
organic phase; (c) adding acetone and sodium hydroxide to the organic
ghase thudr's1 %% {}ﬁ partially neutralized third mixture; (d) removing an
quet?os ase from the partially neutralized third mixture, leaving an
organic phase comprlsmg probucol maQo ccinate and/or a salt of

UCCI B aspect, there is provided a
mpay ormula | and/or a salt of the
NQ //Wh%‘?@*h R is an alkyl or

compound of Formula II; and probu ol; the process oompnsmg

ar

s sait of compound of Formule I; and
a salt of compound of Formuls Ii;

the process comprising:

(2) partially peutralizing the first mixture thus affording e partially nentralized second

mixture, the partially neutralized second mixture comprising:
an aguecus phase;
gn organic phase;
the conipound of Formula I
2 salt of a compound of Formula §; and
the compound of Formula I and/or 2 salt of a compound of Formula II;

(b) removing from & partially neutralized second mixture the agueous phase comprising:
the campomid of Formuls II and/or 2 salt of the compound of Formula I,

thus leaving the organic phase comprising:
the cornpound of Formula I and/or 2 salt of the compound of Formula I;

(c) isolating the compound of Formula I and/or a salt of the compound of Formula L;
wherein steps (&) and then (b) are repeated at least one time prior to step {c).

in 2 fourth aspect, there is provided a process of separating probucol
monosuccinate:

3d



(a) removing probucol from the first mixture to afford a second mixture (b)
partially neutralizing the second mixture; thus affording a partially
neutralized third mixture comprising: 3~ an aqueous phase; an organic
phase; the compound of Formula 1; a salt of a compound of Formula I;
and the compound of Formula Il and/or a salt of the compound of Formula
II; (c removmg from a partially neytralized third mixture the aqueous
pha e co thg compounghof Formula Il and/or a salt of the
co .-‘@ % " @ ng the organic phase comprising: the
compoul Forrula | af A salt 8f the.eqmpaund of Formula [; (d)
isoladf gfmu ww the compound of
Formula |;Jand wherein stegs (b) and then (c) 8re rep- acted least one
time prief to step (d). In a X aspect, there is provided a process of
separating probucol monosuccinate: s s H6 n and/or a salt of probucol
and/omacabslipsbucelfrernastciratefpeme fShBIE M he first rmixture comprises:
ProhuSy) ﬁ{}%@?ﬂﬁﬂ{g@t&ﬁggs@gobucol disuccinate: 0 0 X and probucol;
the process comprising: (a) removing probucol from the first mixture to
atferBugo MAneaUETIREFe (b) partially neutralizing the second mixture

B
pTUUUhUI disuccinate:

e,

the process comprising:

.
L

(a) partially neutralizing the first mixture wherein the partial neutralization comprises
adding sodium hydroxide to the first mixture, thus affording a partially neutralized second
mixture, the partially neutralized second mixture comprising:
an aqueous phase;
an organic phase comprising heptane and tetrahydrofuran;
probucol monosuccinate;
a salt of probucol monosuccinate; and
probucol disuccinate and/or a salt of probucol disuccinate;
(b) removing the aqueous phase from the partially neutralized second mixture,
leaving the organic phase;
{c) adding acetbne and sodium hydroxide to the organic phase, thus affording 2 partially
neutralized third mixture;
(d) removing an aqueous phase from the partially neutralized third mixture, leaving an
organic phase comprising probucol monosuccinate and/or 2 salt of probucel- -

monosuccinate;

3e



thus affording a partially neutralized third mixture comprising: an aqueous
phase; an organic phase comprising heptanes; probucol monosuccinate;
a salt of probucol monosuccinate; and probucol disuccinate and/or a salt
of probucol disuccinate; (c) removing the aqueous phase from the partially
neutralized third mixture, leaving the organic phase; (d) adding acetone

() isol@itb $ReER skesisadadha amania RIseoties Misingagartially

neutralized fourth mixture; (e) removing an aqueous phase from the
partially neutralized fourth mixture, leaving an organic phase comprising

probURel mpResUsRiRAle dreleia salbRiRERbUCeLfaRIBgUSCHRAIBL(Nd of

Iat robu 0NOSUCCI and/or a salt of probucol
, Formuia dn &Q tl) e??%?? Eg%%

| the |nvent|on (Figure 7 shows no-

mohosuceing F THE FIGURES Figures 1, 2,
3, 4, 5, and 6 schematicaly shoy part ular non-limiting embodiments of

iting examples of 4-(carboxylic acid

' er vatire s be separated using the methods
- dig Iosed herel TAILED DE CRIPTION OF THE IN~TENTION This

eaband more efficient process

HfJfor searatlng a mono-carbdKy sub3tittited probucol derivative from a

-substituted probucol derivative, in particular from mixtures

ihg from mahufactum@’iﬁgesses of mono-carboxy substituted
probuaol derivatives. It has been discovered that a 4-(carboxylic acid

wherddE 109} RIRPYFOLdaiMalive £aR b SeRataled ¥l RN Arising

or

mixture comprising the 4- (carboxyllc acid bearing) probucol derivative
afiherg - -di(carboxylic acid bearing) probucol derivative which optionally
ingludgspRialuepbrRraction with at least one organic solvent from an
aqueous solutlon in which the mixture is partially acidified or partially
basRERRE S EMmEHIRButralized). The 4-(carboxylic acid bearing)
probucol derivative is preferentially extractedinto the organic layer. If the
4- (c rboxyllc acid bearlng)é)robucol derirgtive is provided in the form of a

=

s and

probucol;

a salt of the compound of Formula I
a salt of the comnpound of Formuta II; and

probucol;

the process comprising:

{2) removing probuco! from the first mixture to afford 2 second mixture

(b) partially neutralizing the second mixture; thus affording a partially neutralized third
mixture comprising:

L2
H



WO 2006/116038 PCT/US2006/015022 acid is added to partially convert
the salt to the free carboxylic acid form. If the 4-(carboxylic acid bearing)
probucol derivative is provided as the free carboxylic acid, then a small
amount of base is used to form the partial salt form. The process of
adding a small amount of acid or base as needed to produce the

-( é id bearing) probucol derivative partially in the 5 form of the
reg%ga%%y ggﬁg&’acid, and partially in the salt form is referred to herein as
BIRTERNIAShAzation". The methods disclosed herein can be used after

%@%{Qﬁ&gﬂ@gﬁm% known in the art for making mono-carboxy
substituted probucol derivatives. One example includes the method of

m&ﬂ&ﬁ&&?ﬁ@%§&f§éﬂ%ﬂﬁ%¥f§ment No. 6,147,250, wherein
shaPhAfhReLTOkATeSy Biesfzad Mynireetio @ fFohtalal I

tetrahydrofuran wjth sodium hydride and an acid chloride or acid . .
(0 e SERSHRLY SRAFEE L OGBS Eh DS EOT5519B5
wheteighad'se -alitl Tmatibhysoxiskrhalkaihpoatal affaxieizdlkali

ammonium alkoxide, and alkyl ammonium hydroxide to form alkali metal
thus 1@%@%ﬁgﬁm&gmmmpounds and then reacting the salts

Wil enlisaribxy loreitkdrngdidesalt afidtheompanglef AsmuB. IPatent

. Publication No. 2004/0204485 describe i .

(@ ol R P Db S O 1 S D AR e drpula L e
ragigeeinatzpdifh)uminbag éo)t dte rodiied & leasy nasiame gaicorigR S salt of
probucol or the probucol derivative, respectively, followed by the adgci;t:i;%@oi
oftan &stirtior a8hestiofifity 1BagEIeCs P ASREFUMcAIT NG S P

monc?d0a/RRE 7187 discloses additional processes for the 20 preparation of
esters and ethers of probucol and algo uses a method described for
separating the mono-esters f e di-esters similar to the *359 patent.

j gparating a compound of Formula |

I &, o Process:

and/or gjsalt fa%oou Formuia |, s s R-000H 0 25 wherein R is
alin ig7Selected fromtheAgroup-consistin -HC(O)(CHZ)Z-, -CH2-,
-(CH2)2- and -(CH2)3-, from & mixture is provided, said mixture

comprisi Lsaid compoundxo’NEormula I; said salt of a compound of
Formula I;

and/or a sak of probuco! monosuccinate from @ first mixture,

wherein the first mixture comprises:
probucel monesuccingte; and

probucol disuccinate:

| ”‘\/\m \7< \@j\/\f
° T

probucol;

s and

the process comprising:

(8) removing probuco! from the first mixture to afford a second mixture



w(r) 2006/116038 PCT/US2006/015022 a compound of Formula Il and/or
a salt of a compound of Formula Il, "X I | HOOC-R~ R-COOH 0 OZ SiI
wherein R is a linker or is selected from the group consisting of
-C(O)(CH2)2-, -CH2-, -(CH2)2- anA _(Crs,,1, 5 an organic phase; an
agueous phase; and optionally probucol; the process comprising: isolating

(b) pﬁm&ﬁﬂﬁm e ising:said compound of Formula | and/or said
salt of a compound of Formula I. 10 In another. embodiment, a process for

thus affppting:mpreiab HsSHRZES EUrTOROEN BPSIRLERE: of a compound of
Foy Phaek;| /R-COON HO f 0 wherein R is a linker or is selected
from the group consisting of -C(O)(CH2)2-, -CH2-, -(CFI2)2- and -(CH2)3-,
8P PEERRIDRESRSOFBRATEE R ixture comprising: 15 said compound of

F@m@j;ﬁgsga&ﬁ@ compound of Formula 1; 5 WO 2006/116038
PCT/US2006/015022 a compound of Formula Il and/or a salt of a

b BhEARuEBHRARLTPRIRS 2R / / ~ R-000H O p Il wherein R is a
linkebaiosdaniegta iadiothasgraifpresnaislidguknge)(CH2)2-, -CH2-,

(©) remonieg e e e Hom IS AIAce: AN AYEQUS Phase; and

leaving the orga ic phase;

() adding acetone and sodium hydroxide to the organic phase, thus affording a partially
neutralized fourth mixture;

(¢) removing an agueous phase from the partially neutralized fourth mixture, leaving an
organic phase comprising probucol monosuccinate and/or a salt of probucol
monosuccinate;

. (f) isolating probucol monosuccinate and/or a ssalt of probucol monosuccinate.

BRIEF DESCRIPTION OF THE FIGURES
Figures 1, 2, 3, 4, 5, and 6 schematicaly show particular, non-limiting embodiments of
the invention.
Figure 7 shows non-Hmiting examples of 4-(carboxylic acid bearing) probucol

derivatives that may be separated using the methods disclosed herem.

DETAILED DESCRIPTION OF THE INVENTION

This invention addresses the need for an improved and more efficient process for
separating a mono-carboxy substituted probucol derivative from a di-carboxy-substituted
probuco! derivative, in particular from mixtures resulting from manufacturing processes of
mono-carboxy substituted probucol derivatives.

It has been discovered that 2 4-(carboxylic acid bearing) probucol derivative can be
separated in high purity from a mixture comprising the 4-(carboxylic acid bearing) probucol
derivative and 4,4’-di(carboxylic acid bearing) probucol derivative which optionally mehudes
probucol, by extraction with at least one organic sobvent from an aqueous solution in which the
mixture is partially acidified or pariially basified (i.e., partially neuntraiized). The 4-(carboxylic
acid bearing) probucol derivative is preferentially extracted into the organic layer. If the 4-

{(carboxylic acid bearing) probucol derivative is provided in the form of a salt, an amount of

3h



optionally probucol; the process comprising: isolating said organic phase
comprising: at least a first organic solvent and a second organic solvent;
and 10 said compound of Formula | and/or said salt of a compound of
Vikpraetetdo3Bhe first organic solvent may be a straight chain, srancshed/orso22
cyclic hydrocarbon that is saturated, unsaturated or partially unsaturated,

acidfgraﬁégmg IEBIQWE&?V&Q g 6%y Iﬁ%(:ﬁeg!:%%%?‘ﬁg 2PRADINAIS Py 4-(carboxylic

. pentane, hexane, _eptane_, octane, nonane, decane, undecane,
acid psadpalEchvaeidm tbtrds BraidebenibubrarrPReKitiM drniben a small amount
of bARRIALEE A RrRICRS BRG] Sk Y6IaNEXRD SrRERAIFRIGURY AR IIXIMIRS] or

thereof. The second_ organic solvent may be an ether, an ester, an | .
base 48 AFpe0ip AR AR IHIESSPRKEEHE Pﬁp@%&%ﬁ%@??éﬁ%ﬂﬁ%&?&%ﬂ?ﬂy in the
5 fornetifyhedtataiehdsohcapid, andtaie amethythaleohdire thybadeoh ol lisefiepybartial
Hewhegtalﬁoeil‘g)olhz;lcetonitriIe, dimethylformamide, acetone, 2-butanone, and
Mixtures thereof. The mixture of a compound of Formula | and a salt of a
compaumeibédechinridect] derelvec 20 o btathett by partmbnmyg ralization Kfown in the

art FEX ARG RY-RAIRLRASIHERNAR e fiea ARIHionm ﬁﬁesaéﬁhgggkﬂ%ﬁgs%e

Formula’l or, for example, by partial acidification of said salt

methshepsrmbastragarsibetwd’ 20 Ge1eeda s pEFIHS J0ustonBORe S of
10 probRBethey Smbasinent u%d%ﬁ%fﬁ?:@é&%ﬂ%ﬁ%ﬂiﬁ;ﬁﬁw doafrOHMRd and an
0

..and/qr a salt, of a compoun Formula ], s.s R-CO t ON 5 wherein R is
acid SRR GF 1S S ARNIEE o PR G BsSiSticl Bt B BRI Nechid2? 359,
Wheréﬁl‘d@ *&@mﬁ‘ aﬂ@l‘ﬂ 23] figanoidu xilUssti sapro \Wlled Radimipdi@onium alkoxide,
B R S T
comppvus coddetimgaofing () S 2y aCleahox(lib 232} sy d(iCH 2y Bapaindr example,
15 U.S. Patent Publication No. 2004/0204485 describes methods of preparing compounds by
reacting probucol or probucol derivatives with a Grignard reagent or a lithium reagent to
produce a magnesium sait or lithium salt of probucol or the probucol derivative, respectively,
followed by the addition of an ester or ether forming reagent.
U.S. Patent Publication No. 2005/0267187 discloses additional processes for the
20 preparation of esters and ethers of probucol and also uses a method described for separating the
mono-esters from the di-esters similar to the ‘359 patent.
In one embodiment, a process for separating a compound of Formula I and/or a salt of a

compound of Formula I,

£

<
R COQH

HO o

25  wherein R is a linker or is selected from the group consisting of ~C(OWCHa)z-, -CHz-, ~(CHa -
and -(CHa)z-, from a mixture is provided, said mixture comprising:
said compound of Formula I;

said salt of a compound of Formula [;



10

15

an organic phase; said process comprising: partially basifying said mixture
(for example, addition of an effective amount of base to afford both said
compound of Formula | and said salt of a compound of Formula I); 15
W8akiXrigs8atd organic phase comprising said compound of Pafmiusahs/615622
and/or said salt of a compound of Formula I. 7 WO 2006/116038
PCTAS2008/04R0%41dnaRabes smied! @&%Ho&ermaifﬁparatmg a
compound of Formula | and/or a salt of a compound of Formula |, s s
R-COON HO 0 the .n R .~ alira e. or is selected frosq_" Aisti of --rrnvC

iy vuag vl om a mixture is
provided, said mixturejj sing: safq salt © pound of Formula |
a salt ofacom ound 0 yla HA ¢ s\ HQP % I R-COON ool
wherein K18’ IS a linke ected from the growg-¢ Urrg

Formula | and said salt of said compound of Formula [); and isolating said
whergip Bris 4SS Roriiing Sam Ssraptne BRI BRI G N8R said it of CH2)

and Y@81,35;compound of Formula I. Adding an effective amount of an acid or
base to afford both the compound of Formula | and a salt of a compound
of FoPRTA E%‘é%pectlvely, partially acidifying or partially basifying) is
hemiaqzetammm,amldpartlally neutralizing” affording a mixture that is

p%{ﬂ?o%ﬂgf "f‘gﬂg(ﬁdthe process comprising:
isolating said organic phase comprising said compound of Formula I and/or said salt of a
compound of Formula L
In another embodiment, a process for separating a compound of Formula I and/or a salt

of a compound of Formula I,

HO

wherein R is a linker or is selected from the group consisting of ~C(O)(CHz)s-, -CHy-, -(CHy)s-
and -(CH3z)3-, from a mixture 1s provided, said mixture comprising:
said compound of Formula I;

said salt of 2 compound of Formula I;



10

15

20 Moles of base added to a mixture comprising a compound of Formula
Ito afford partial neutralization may be accomplished, for example, by
adding less than one molar equivalent of base per molar equivalent of
WoriresE8id groups in the mixture. In one embodiment, th@CEkegtef15022
base added is, for example, about 0.1-5%, 0.1-10%, 10-20%, 10-30%,

0-90%, 20 8 WO 2006/116038 PCT/US2006/ %, oF 70-90%
oG B L OH 0 0L IO B0 GO0 00 A0 o Bk of e

total moles of free pcid groups. Moles of acid added~Q anixture

comprising a salt gf a co of Formglla afford partial
neutralization maybe i ed, gl exa g less than one
molar 5 equivalent of gcid pef molaf equivale al free acid salt
groups in 't Fiixture sembodiment, thewgte® of acidadded is, for
example, about 99.9- 99.9-90%, 90-80%, 90 90-10%, 80-30%,

or 30-10% or about 99%, 95%

20% or 10% of the totai"'meles of fre@ acid saft graups. The extent of

partial neutralization needed (the amount of acid or base added) to 10
whemshRveahiskse sirécssleptarblion dxrebupappsisiirsased P faltors SubhradCHz)2-
and S '2)%-9“ solvent(s), temperature, acid(s) and/or base(s) used, purity of

starting mixture, and presence or absence of salt (for example, NaCl).

WHEPEHIE B#@nt is a straight chain, branched or cyclic hydrocarbon

thatissaibiatetssinsaturated or partially unsaturated (for example,
heptanes,. tolu neé the isolation/separation of the 4-(carboxylic acid

be&ﬁﬂ&ﬁ‘aﬂ}%gﬁ’ CobRRRRSES R p8URA of Formula | and/or its salts
isoldrimmstié of gisf{caibox yhemaokinlgearing) probucol derivative can be

improved by th - Of 8.5¢ sol .agetone,
e e frst solvent

In aridthempeibd differmuegraviessead sepafatitgracempbiviasirormula
| aRg/or A Sl 0 2 SOMPRUDEOf ERiRMIBkiS, $RNGEON HADWRocarbon that is

wherein R is a linker or is selected from the group consisting

satugsfed (enteseied croppially ey e IpCHETRIC AT B nilife I Bl BRded,
mesfgichB) HRe:aRMD IS ST o ReURE, obbasMiRetie, docane, undecane,
dodecane, tridecane, tefradecane, pentadecane, hexadecane, heptadecane, eicosane,
cyclohexane, or petroleum ether, and mixtures thereof. The second organic solvent may be an
ether, an ester, an alcohol, an amide, a nifrile, or a ketone, for example, tetrahydrofuran, ethyl
acetate, isopropyl acetate, methyl alcohol, ethyl alcohol, isopropyl alcohol, acetonitrile,
dimethylformamide, acetone, 2-butanone, and mixtures thereof.

The mixture of a compound of Formula I and a salt of a compound of Formula I can be
obtained by partial neutralizaﬁon, for example, by partial basification of the free acid form of

said compound of Formula I or, for example, by partial acidification of said salt of a compound

of Formula I,



said salt of a compound of Formula I; 9 WO 2006/116038
PCT/US2006/015022 a compound of Formula Il and/or a salt of a
compound of Formula Il \ s s ~ HOOC-R~ R-COON 0 Il wherein R is a
Winkeneorde3gelected from the group consisting of-C(O)(CH2)2e+Ted@i6/015022
-(CH2)2- and 5 an organic phase; and an aqueous phase; the process

comprising: remoying from said mjxture, said aqu phase comprising:

ool B R S R e S e e A LR o s
of a tGrthasfealfrogriinézdrganic phase comprising: said compound of Formula

| and/or said salt of a compound of Formula 1; isolating said compound of

Formula | and/of said salt of a compound of Formuta from said organic

phase. In anettierembGiient>a process forSepgratig a compound of

Formula | and/or a d of a co%ound 0 wla I, f R-O00H HO 0

< PLCONSISHAGOOH

of-C(O)(CH2) 2+ ¥-(CH2)2- and -(CH2)3f, 3 ‘mst mixture is

provided, said first mixture comprising: said campound of Formula I; 10

WO 2006/116038 P JS2006/015022 a cofiipqund of Formula ll, 0 s s
0 HOOC-R~ R-000H oz

5  wherein R is a linker or is selected from the group consisting of ~C(OWCHy)z-, -CHz-, ~(CHz)s-
and -(CHy)s-, from a mixture is provided, said mixture comprising:
said compound of Formula I,

a compound of Formula II,

HOOG~R R—GOOH
g o/
Il %
10 wherein R is a linker or is selected from the group consisting of ~C(OYCHz)z-, ~CHy-, -

(CHz)z- and ~(CHy)s-; and

an organic phase; said process comprising:
partially basifying said mixture (for example, addition of an effective amount of base to afford
both said compound of Formula I and said salt of a compound of Formuia Ij;

15  isolating said organic phase comprising said compound of Formula [ and/or said salt of a

compound of Formula L



10

i5

20

Il wherein R is a linker or is selected from the group consisting of
-C(O)(CH2)2-, -CH2-, - (Crr2jL and and 5 probucol; said process
comprising: removing said probucol from said first mixture to afford a
weegond 18i3ture, said second mixture comprising: said compountsmhe/o15022

Formula I; and said compound of Formula II 10 partially neutralizing said
Se%%?@&%DBM%aﬁ%i%gggygﬂ%'%9 BRI dndor a sa

tionally adding at least one organi nt t affor ing a partla

ofa Wﬁﬂf@#ﬂ)&ure said partially neutralized third mixture
comprising: an agueous phase; 15 an organic phase; said compound of
Formula I; said galt of a compound of Formula 1; ang/'said compound of
a.S ) ofmala-l; \emoving from said

partially neutrali xture,/Said aque ase comprising: 20

i ' grdaaf-Formula ll,

and/or said salt of a compound of Formula l; |olat|ng said compound of
jg-Salt of a compound ofFdrraula | from said organic
phase, li WO 2006/116038 PCT/US2006/015022 In another embodiment,

wheRiRIR6LSHIRESONRAIING2 somBpaURd.of Latmula hand/onasalt ofar,_ cm,),-
gm ound of Farmula |, s s R-COON HO O Whet elll I~ is a I|n er Cir is
and é é;ﬂedﬁw

0 S el PR L SR G RS SRORPEEISS i -C' -2, -(CR2)2 5
anghidGid2) 82, dsampoarfi st e, Isaid first mixture comprising:

a salt of a compound of Formula 11,

s7<s
HOOC~ R—COOH
o o ~
II \\

wherein R is a linker or is selected from the group consisting of ~C(OYCHz)p-, -CHo-,
~(CHz)z- and -(CHy)s-; and

an organic phase; said process comprising:
partially acidifying said mixture (for example, addition of an effective amount of acid to afford
both the compound of Formula I and said salt of said compound of Formula ); and
isolating said organic phase comprising said compound of Formula I and/or said salt of the
compound of Formula I.

Adding an effective amount of an acid or base o afford both the compound of Formula
I and a salt of 2 compound of Formula I (respectively, partially acidifving or partially
basifying) is herein referred to as “partially neutralizing” affording a mixture that is “partially
neutralized”.

Moles of base added to a mixture comprising a compound of Formula I to afford partial
neuiralization may be accomplished, for example, by adding less than one molar equivalent of
base per molar equivalent of total free acid groups in the mixture. In one embodiment, the

moles of base added 1s, for example, about 0.1-5%, €.1-10%, 10-20%, 10-30%, 10-90%, 20~
8



said salt of a compound of Formula I; a salt of a compound of Formula 11,

~ss\HOOC-R~1/R-COON O Il wherein R is a linker or is selected

from the group consisting of-C(O)(CH2)2-, -CH2-, 10 -(CH2)2- and
W{(CkiB)Bg0and probucol; said process comprising: removing salysebicaioz:

from said first mixture to afford a second mixture, said second mixture

70%.COMHRISI9Y, S2id 8l 068, cprapaynd 964/?05'6%13550 ANcho @6%98'%@)} b4 of the

compound of Formula II; partially neutralizing said Secorid mixture,
total Gprien afi jreriefifg=srIBast one aqueous solvent, and optionally adding at

leagiane, ProRNIERANEN s AEIHING 8 Partiaih, RerraHZE 4 4Rt uta 1 1o

mixture, saidﬁggrt_ially neutralized third mixture comprising; 20 an aqueous

afformagkal BERBRYATIC b A SeA<ORBBHifd-JPrETk DEAY QatlBidhan one molar
5 equimamo@ﬂmﬁdgﬁ&@ﬂimwaquiaaﬁ%tllafv&!@d%%@@élééﬁggra@m)&@QQ&MFSQ%%M
a.compound of Formula |l_and/or said salt of a compo f Fo all;
SRR R R R e R L A
70%9%@1@1&%;@6@%@%@%& aﬁmmmaqsmam,ﬁ%;m@f@mmmm, 30%,
209 185U olBH5 dRAY %(§ S949apic phiase comprising: 5 said
compound of Formula I and/or sali s§ft ofa compound of Formula I,

isolasriyisai® toripbopdrstirsimuerdehdbsrasuualf ofid edrmpanddddfto
10 achidv@MAIRHfEamLSAldiAraanic Riased %@Mﬂ%&@@?%ﬂ@%&mfgﬁm@,

separating a cor(riuoound of Formula | and/or a salt of a compound o
tempers e A9Ld(s) and/or base(s) used, purity of starting mixfure, and presence or absence of

sait (for example, NaCl). When a first solvent 1s a straight chain, branched or cyclic
hydrocarbon that is saturated, unsaturated or partially unsaturated (for example, heptanes,
toluene), the 1solation/separation of the 4-(carboxylic acid bearing) probucol derivative
15 compound of Formula I and/or its salts from the 4,4’~(carboxylic acid bearing) probucol
derivative can be improved by the use of a second solvent (for example, acetone, 2-butanone}
that is both miscible in water and miscible in the first solvent.
In another embodiment, a2 process for separating a compound of Formula I and/or a sait

of a compound of Formula I,

s7<s /
R—GOOH
HO e
I
20

wherein R is a linker or is selected from the group consisting of —C(O}CHz)e-, -CHa-, -(CHy)s-
and -(CHa)s-, from a mixture is provided, said mixture comprising;
said compound of Formula I;

said salt of a compound of Formula



sV s 11 R-COON HO O/ 10 wherein R is a linker or is selected from the
group consisting of -C(O)(CH2)2-, -CH2-, -(CR2)2- and -(CH2)3-, from a
first mixture, said first mixture comprising: said compound of Formula I; a

Wiympeursdssf Formula Il, HOOC-R~ /,R-000H 0 0 Il 15 whereinRamar15022
linker or is selected from the group consisting of -C(0O)(C12)2-, -CHZ-, -
<CH%z%1;%ﬂﬂag?ﬁ&4§uagﬁ%&{/%?ﬁ Figs g@&ﬁﬁﬁ%@ﬂ&ﬂﬁﬁgﬁpaftla"v
neutralizing said first mixture optlona INg at least one aqueous

ent, thus

tjally neutralized

06/116038

compound of Formula 1l a d/or saidisalt of a compoutnd of Formula I, thus
leaving the organic phase comprising: said r_omnound of Formula |

wheigifotssalsaPb s derHisori Brermermsansiaies aD-HiehieBk)-: -CHa-, -(CHa)-

and SCH L

CHzls-!
5 an organic phase; and
an aqueous phase;
the process comprising:
removing from said mixture, said agueous phase comprising:
said compound of Formula Ii and/or said salt of a compound of Formula II,
10 thus leaving the organic phase compnising:
said compound of Formula I and/or said salt of a compound of Formula I;
isolating said compound of Formula I and/or said salt of a compound of Formuia I from said
organic phase.
In another embodiment, a process for separating a compound of Formula I and/or a salt

15  ofacompound of Formula I,

wherein R is a linker or is selected from the group consisting of ~C{O){CHz)z-, ~-CHz-, <(CHa)o-
and -(CHa)a-, from a first mixture is provided, said first mixture comprising:

said compound of Formula I;

10
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15

20

isolating said compound of Formula | and/or said salt of a compound of

Formula I. In another embodiment, a process for separating a compound

of Formula | and/or a salt of a compound of Formula, s s 41 R-COON
WaQeL B3 /herein R is a linker or is selected from the groupCT/US2006/015622

consistingof-C(O)(CH2)2-, -CH2-, -(CR2)2- and -(CH2)3-, from a first

mixtuge.3Richistamxiigcomprising: said salt of compound of Formula I;

a salt of compound of Formula Il, s\/'s HOOC-R~1t,//R-COON 0 11 20

wherein R is a linker or is selected from the group consisting of

-C(0)(CH2)2-, -CHx )2- aqd -(CH ; and praoblcol; said process
comprising: 14 WQ 2066/118 m 96/015072 partially
neutralizing said first mj ionally™addin st one aqueous

UE“SO ry,t,/ﬁTlst%’?fording
iy neutralized second
agueous phase; an organic phase; said
compound of Formula T; said salt of & compound qf Formula I; a
compound of Formula Il and/or said salt of a compound of Formula II; and
10 'BrewiR 81 iteriskimgTriors edr paradhy meun anpeigtinscend Xt the CEL-, -
(CHagueausphaseggmprising: said compound of Formula U and/or said salt

LRSS o AN

of a cgmgloun% of Formula H, .
Prooucol; said Process compnsmg:

HOQC—R ..
solvent, and "~ optiepa g at least one or

removing said probucol from said first mixture to afford a second mixture, said second mixture
comprising:

said compound of Formula I; and

said compound of Formula II;
partially neutralizing said second mixture, optionally adding at least one agueous solvent, and
optionally adding at least one orgamnic solvent,
thus affording a partially nentralized third mixture, said partially neutralized third mixture
comprising:

an aqueous phase;

an organic phase;

said compound of Formula §;

said salt of a compound of Formula I; and

said compound of Formula II and/or a salt of a compound of Formula II;
removing from said partially neutralized third mixture, said agueous phase comprising:

said compound of Formula II and/or said salt of a compound of Formula I,
thus jeaving the organic phase comprising:

said compound of Formula I and/or said salt of a compound of Fornmila T;
isolating said compound of Formula I and/or said salt of a compound of Formula [ from said

organic phase.

11



thus leaving the organic phase comprising: said compound of Formula |
and/or said salt of a compound of Formula |; and 15 probucol; isolating
said compound of Formula | and/or said salt of a compound of Formula I.
W albeirowasstances that the invention is used to isolate Formaiarisasnd/@iso22
its salts from Formula Il and/or its salts, the same method can be used to

isolate Formula lll.and/or its salts. from Formula IV _and/or 4 Ilts. 20
S R G L e R S
of 2 opr@ @4 elrftPswigsblected from the group consisting of a straight chain,
branched or cycjic hydrocarbon that can be saturated, pnsaturated or
partially unsatur 01,2, 3,4,5,6%/8, 9 or 10 carbon
PETEl e: atRaryl. afallyl; &r alkarylkyl; all of
which can be optiong N5 WeE 2006/116038
PCT/US2006/015Q b 0L is described asi.
OH r¥wherein R is a bond or -C(O Qéﬂd Xis selected

having 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atonis; aryl; heteroaryl;
wheheleraeyclgialikany:- arvlalleyk, of alkkarylkyk al;0f whiehgramg . opkenallyc,),.

substituted. In all circumstances that the invention is used to iSolate

5 and d5Hakita TR /B HAsH] e PR SapseResalts, the same
methpd:ganhesspeuialisoiedaiebucol monosuccinate 10 and/or its salts

from probucol disuccinate and/oy. its salts. probucol monosuccinate (also
ot T TS Spep TR I

S7<S
HOOC—R R=COOH
\o s %
11

wherein R is a linker or is selected from the group consisting of —C{OYCHy).-, -CHp-,
10 ~(CHy)-and -(CHy)s-; and
probucol; said process comprising:
removing said probucol from said first mixture to afford a second mixture, said second mixture
comprising:
said salt of 2 compound of Formula I; and
15 said salt of a compound of Formula IT;
partially neutralizing said second mixture, optionally adding at least one aqueous solvent, and
optionally adding at least one organic solvent,
thus affording a partially neutralized third mixturs, said partially neutralized third mixture
comprising:
20 an aqueous phase;
an organic phase;
a compound of Formula I;

said salt of 2 compound of Formula I; and
12



1: OH HO probucol disuccinate (also referred to herein as "DSP"): 15s's
o(/ Hoo fOH o (v Figures11, 2, 3, 4,5, and 6 schematicaly show
particular, non-limiting embodiments of the invention. The invention
wiiselmsadeberein may be particularly useful in separating therd64¥¢dos/015022
2006/116038 PCT/US2006/013022 compounds shown in Figure 7 and/or
salts ther r Ik discarbox bstituted ter . Definitions 5
Thaé?%))]ﬂlg\%i%]{g e i%tl?tl%%as a?tel(%%\%é%éjs moglradg?l{%g g%gtﬁ%ﬁs{é%&%%gﬂin the art
remdpingrfierstaddingiths wetaie ddodiptivhus, shid praseir phesaRRSAPINYeS:
terms Atonld aloraiang AL AmbINAtanN, WnipsalBepysR,PeCified,
means a saturated straight or branched primary, secondary, or tertiary
thus I5RyiB8 4PE SReaBic BRASRFRALISNES 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15 or
5 16eatkemsiondsfinciuding, DudrAckinirdie metpyind @ Stbythyeapyl,

ol SA R A IRIR LR A IS P R Fom id

organthpimage interfere with the reaction or that provides an improvement in

h B . -
oo G e R O e Lanor st
of 2 egiyparifef dramapiamino, arylamino, alkoxy, aryloxy, nitro, cyan, sulfonic
acid, thiol, iming, 15 sulfonyl, sulfanyl, sulfinyl, sulfamagnyl, ester,
phosphsonyl, phosphinyl, pt

” Ul 9

necessary, as

10
wherein R is 2 linker or is selected from the group consisting of ~C{O){CHy)y-, -CHy-, -{CH)p-
and -(CHz)s-, from a first mixture, said first mixture cemprisiné:

said compound of Formula I;

a compound of Formula II,

_ s7<s '
HOOC—R R—COOM
~5 o/
I
15

wherein R is a linker or is selected from the group consisting of ~C(O)}CHz),-, ~CHa-, -
(CHz)p- and ~(CHy)s~; and

probucol; said process comprising:
partially neutralizing said first mixture, optionally adding at least one agueous solvent, and

20  optionally adding at least one organic solvent,

thus affording a partially neutralized second mixture, said partially neutralized second mixture
comprising:

an agueous phase;

13



10

15

20

known to those skilled in the art. The term "aicenyl", alone or in
combination, means a non-cyclic alkyl, for example, of 20 2 to 10 carbon
atoms having one or more unsaturated carbon-carbon bonds. The alkenyl
wgrau maysbe optionally substituted where possible with anyanaieiyothakez2
does not otherwise interfere with the reaction or that provides an
improvement in the process, including but not limited to halo, haloalkyl,
hy@%@gﬁf&‘ém%, acyl, aryl, acyloxy, amino, amido, carboxyl derivatives,
alkyrraapsliatkytaminmiakylamino, alkoxy, aryloxy, nitro, cyano, sulfonic
acid, thial, imine, 25 sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester,
calﬁﬁb‘%&% %% ,Ognr%?élé#&t:gggﬁ%lﬁy, phosphinyl, phosphoryl, phosphine,
thiessternthivethef Fasidiladlided/anhydlidé 2 ermiohddtormailadiaifate,
phois(ggh%gic acid, phosphonate, either unprotected, or protected as
necessary, as known to those skilled in the an, The term "aicynyl", alone
remeyFing SombHAMIFIANE AHETAHZAMkTOI8E SRR PRSP EE SO SIS’

atomns DiRgLENSIatmAlR HiRle/cAthrNsaapTabapesadnsEdiagiadl,not
limited to ethynyl and propynyl. The alkynyl group may be optionally

thusdeaydne faonarare IGsS I RARH %Ny moiety that does not otherwise
intesf@reswiibihe JERaHaN OF shabpiadidsis e icoprovemenfdmthle hrosess,
inc%qg ut not limited to halo, haloalkyl, hydroxyl, carboxyl, acyl, aryl,
17 806/116038 PCT/US2006/015022 acyloxy, amino, amido,

isolatar iy aenhativies’ Bdkyldminoddizdkid saiied 2agimaind, diResguiakyloxy,
nitr %’o"‘tﬁ% SHUORIGAEY HaiRksd %%%{m%yé ShHea Seisbhula T and/or a salt
sultamonyl, ester, carboxylic acid, amide, phosphonyl, phosphinyl,

of ashomptiaRes frBsBkike, thioester, thioether, acid halide, anhydride,
oxime, hydrozine, carbamate, phosphonic acid, phosphonate, either 5
unprotected, or protected as necessary, as known tosthose skilled in the

art. The termapyt.gtoneemic atis-Mmeang’a carbocyclic
aromatic syste | d, for%le, ( @ or three rings wherein
such rings may be attached together in a pe A y be
fused. The "aryi“group tan be optionally subsfjtuted where possible with
one or more of the moiefies selected from the group consisting of alkyl,

alkenyl, 10 alkynyl, hetéfoaryl, hetef’ocyclic anpocycle, alkoxy, oxo,
aryloxy, arylalkoxy, cycloallcyl, tetrazolyl, heterdaryloxy; heteroarylalkoxy,

wh&BPRNY drale AR AGitdarin e Gith s erissiainines SCIOMaTps, AlHitol-(CH,),-
halogen, haloalkylthiq, haloallﬁﬁ%/, haloalkyl, h¥drox /I, carboxyl, acyl,

and 4Ry S e SETh B S SR T8 FAIR Eimino, diallylamino,
arylahdingt afttompyanbo fttelnitkide, sulfonic acid, sulfate, sulfonate,

SO YISpaRY L ATiRRRHonY!

s7<s
HOOC-R R—COOH
N v
' I

wherein R is a linker or is selected from the group consisting of ~C(OYCHz)z-, -CHgz-, -
(CI'IQ)g— and -(CH2)3-; and

probucol; said process comprising:
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15 allcylsulfonylamino, haloallcylsulfonyl, sulfanyl, sulfinyl, sulfamoyl,
carboxylic ester, carboxylic acid, amide, phosphonyl, phosphinyl,
phosphoryl, thioester, thioether, oxime, hydrazine, carbamate, phosphoric
wack0@hosphate, phosphonate, phosphinate, sulfonamido, earboxamidesoz2
hydroxamic acid, sulfonylimide or any other desired functional group that

partidfeRROINRD LI RhAINARINEAL ACUMIR, 9N SRPRINT L ethe B, and

rotected, or protected as 20 necessary, as known to those skille

Opt“tﬁé)lﬁﬁdqﬁlﬁéa 16T CR6 RREERGRIERS: on an "aryl" ring may combine to form
thus afforng ApRbpjatasiurated Qnpatially Unsabuatat GRINAEYEHGAMH mixture

heteroaryl or heterocyclic ring, which in turn may be substituted as above.
COHRE farm "acyl", alone or in combination, means a group of the formula

-C@@)ﬁﬁ,emtsqymneR is for example aIkyI allcenyl, aIkynyI, aryl, or aralkyl

grQuR,. rms "carboxylic acid", "carboxy", "COON" and "C(O)OI-I"

are us |n erc éngeably The terms "halo" and "halogen™ and "halide",

alowtl spiepesrdifdtonuknBans chloro, bromo, iodo or fluoro. The term

a%ﬁ%al@é%%&hﬂ&&%@@é\%ﬂ means a group of the formula NR'R", 30

wherein R' and R" are mdependenfly selected, for example, from a group
CoRSRIIARISE SRR s d i saityrinelia snmapgrnd of Sramyle Wheadin
sa;gi@l&dl aryl, alkaryl and aralkyl may be optionally substituted where
. ossible as. efme? above. Teﬁlterm 'nitro”, alone or in combination,
ot P RRTERI KI5 T S 65560 B T8 3B P IS RSB PEE 5 0 e
termdsobstituéd foeanis Ihatdoeseidmadte fy dsagemaiviiedesignated
s replaced with a selection from the indicated group,
thus MQ {g%lﬁ}%}%? %&asﬁ C %51

prowd’e esigna atom's normal valency is not exceeded, and
théaiiaomeosa sthidonuieuind /it seistablieo o nepuumdd Wiemansubsitdtent
is pggggmggeto) (i.e., =0), then 2 hydrogens on the atom are 5 replaced. If
the term is used Wlthout an indicating group, the indicating group is
isolalng:s9id ForaRe ier g R dad siad ﬁ@%ff%ﬁ@fé&éﬁqu%&mommﬁh«ényl

acyl, dmti@el&fﬁt%é@ﬂtﬁiﬂtﬁ@ ifRlgioPIoIRcteR CANRXY.BRAXITE AR E YA from

E 2 r%s 1h[ete oaryl", alone gr in combination, includes an agﬁ!as

o g i A B ?m?%aealelf-‘ea%? B Rt TR s Bty frthaafmits salts
from@oygeir, mmtm os pliesphorus. The 10 heteroaryl may optionally be

supgltm%e that term is is used herein and/or substituted with a protecting

group as t teﬁshc% uséd herein. In addition, adjacent groups on the

heteroaryl ma
Rw}(mc

wherein R is a bond or ~C(O)-, and X is selected from the group consisting of a straight chain,

branched or cyclic hydrocarbon that can be saturated, unsaturated or partially unsaturated and
having 1,2,3, 4, 5, 6, 7, 8, 9 or 10 carbon atorms; aryl; heteroaryl; heterocycle; alkaryi;
arylallyl; or alkarylkyl; all of which can be optionally substituted.
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combine to form a 5- to 7-membered carbocyclic, aryl, heteroaryl, which in
turn may be substituted as above. Nonlinri.ting examples of heteroaryls
are pyrrolidinyl, tetrahydrofuryl, tetrahydrofyranyl, pyranyl, purinyl,
WAy ranyl, piperazinyl, piperidinyl, morpholino, 15 thRSiRBshttimEe22
tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, or
1,4eiaxanyV. azedinytdfugyl, furanyl, pyridyl, pyridinyl, pyridazinyl,
pyrimidinyl, benzoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadia
1,3,4-thiadiazole, indazolyl, triazinayl 1,3,5- trlazmyl hienyi, isothiazolyl,

imidazolyl, tetrazety ofi isoquinolyl,
benzothienyl, isobgnzof azonI dolyl, Lomyl benzimidazolyl,
20 purinfi.carbazolyl, ¢ thiazolyl,*bengothiazgdlyl, |sotglq(z€?1yl
124th|§od|azolyl\ooxa [, 1,2,4-oxadiazol ,4- adiazoly,.

pyrrolyl, quinazolinyl, qumxallnyl benzoxazolyl,
cinnolinyl, phthalazinyl, xadthinyl, hypoxanthiny razole, imidazole,
1,2,3-triazole, 1,2,4-triazole, 1,2,3-oxadiazole, thiagine, pyridazine,
triazolopyridinyl or pteridinyl, wherein said heteroaryl can be optionally
substituted. 25 The tern "heterocyclic" alone or in combination refers to a
whensnrie matiedoychc (@HbupmdRatscairimalideralley noietimsisthigh faay-kight chain,
branceﬁgas&t%%gc ﬁ?@r%&%ﬁgﬁﬁﬁe&gﬁ%g@ sg&%{‘g{ﬁg mdrfsluﬁ{f] u%%a ﬁated

gen, sulfur, nltrogen orp osp orus in’t e ring |t|n exam

ha"l%é/ rhotpholirfe 7 pRodrRiiAe cirben aes; Wvﬂohatﬁ@aaéeﬁ@mecm@ alkal’yi
aryla!l_ﬁgﬂalaydngﬁ@ﬂﬁp} Iherhatrioexclic raspgarbeppignally substituted with

lupble atom or group, including_but 30 not limited to one or more
mTo oS EBEEN FATE RO EB ISR (P P BT Ha oy st fom
Fommmmamymwmmmmawm @adaanm&taljsﬁxywarﬂ@%sﬁuéﬁﬁme

n fonlc cid Ifate ho d phosphate, or phosphonate,

and/oelt eér%ﬁnpro Jtecte s Sr% et edaagg}éec Sry as known to those skilled

in Ph@baﬂolfmﬁeﬁmmtﬁaéﬁmgiﬁemmms TAI¥D:2006/116038

PCT/US2006/015022 T., et al., "Protective Groups in Organic Synthesis,"

John Wiley and;Sons, Third Editiop, 1998, hefeby incorporated by

' g-fuietionality” means a polar or

ace of one gr more hydrogen
oD hydrox amlno
epOX|de etc. The terms "protecting group” or "protected” means a
substituent that protégts various sensii r reactive groups present, so
as to prevent said groups from interfering with a reaction. Such protection
may be carried out in a well-known manner as taught by Greene,

probuce] disuccinate {also referred to herein as “DSP™):

Figures 1,2, 3, 4, 5, and 6 schematicaly show particular, non-limiting embodiments of

qumollnyl isoquinolinyl,

the invention. The invention disclosed herein may be particularty usefirl in separating the
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T Al and Wuts, P.G M. in Protective Groups in Organic Synthesis. John
Wiley and Sons, 10 Third Edition, 1999; ISocienski, P.J., in Protecting
Gros, Thieme Medical Publications, 2"d Edition, 2000; or similar texts.
WEhagrotesting group may be removed after the reaction in aayr/osasuaen 5022
known by those skilled in the art. Non-limiting examples of protecting
comfBHBINGHIE ume huiryivl A elbehexis il abddne sl And
t-butyldiphenylsilyl, trityl or substituted trityl, alkyl groups, acyl groups
couripipAtls acetyl and propionyl, methanesulfonyl, and 15 p-toluenesulfonyl.
For example, a protected carboxy could be selected from one of the
fallowing: 0 C I, It C-0-alkyl and --C-p-Si(alkyl)s. The term "linker" as
erein refers to a divalent organic linking group which does not
adUrsdliyaennt detinftankingsmetedidesirOoflerGO 4. thaserstitiiting: the art in
embadiments,. the . 20 linker may.be an aliphatic, alkyl, aromatic, alkenyl,
undegfka)}lrgﬁgetg?e%tgg}nei%é?sgrl}lﬁ § 8? ﬁe@%g% |c%, E)Ihvecizl%%(c)j%romatic, alkaryl, aralkyl,
acylhe GO 2805/ 01 6638, RCTHUSR00BIDLBORR, EXAMPLESISEHpecified, means
[ ided 1o | . ' [
a sat(ﬁlal{%\ﬁ’ !ﬂﬂa%ﬁen e?@@%@&%@, s&éﬁﬁﬁ{?a@ {Q&B{PE d?&k’owﬁa’i,%f@ Fe, i, 2,

not int d to limit the’scopé thereof. Those ski in the art'will readfly

3, 4, infefstafdd thdtkAdwn 54 dfaadicabenatunsifrniading Prowdiat st thmethyl,
ethyfollawing REpessires:6anBsbused Andarewithin the sCopg-oltg sroup may be
. |nv?nt|o§. The m?}t?enals required for the embodiments and the examples =
OP U TR RS 17 th 8 REPAR TS, S5 R T Sy 2 BT iS5 BB with
the reaatdenby tkaiopvovideiradsberekrann satingenatetialinpybitose skilled 1A halo,
the art. 10 EXAMPLE ILEx-IA: A 1L 2-neck round bottom flask equipped. .
ha}o% Eatir%yaa%ﬁ%id n uﬁﬁ}é{z’ tgﬁ}(ﬁerzﬁary&ﬂreaag%{g ‘afd N2 b%%%’r \?vagg%ﬁgrg%lammes’
alkywwmgod@@txtﬁsﬁnm)ap@gu eblcadatBom niob asimpdr culoRkERdgd, this!, imine,
sulfogfgll;‘gf?lﬁaﬁﬁssﬂﬁﬁﬁ@, iR G 1&mmalse, 02 e ef 2,0:M hossg%lﬁr},r é)l\lﬁg%hmyl,

1
nzylmagnesium chloride in THE at such'a rate that the temper: _
phospg fARERPIRg. 1 ShipeeterA HBFARBAd ditien BdidGompledadgheoxime, hydrozine,

carbASTRBE M elithgcmuRpNas-ad uated 1ol it @NdhA5eMIRR af 1EQWGary, as

170 mmol, 1.1 inic anhydride in 192.6 g anhydrous THE was
knowgn tc? thoseoskilled%?%hseua%l Ic ydnae | g ydrou w.

Defi

The term “alkenyl”, alone or in combination, means 2 non-cyclic alkyl, for example, of
2 to 10 carbon atoms having one or more unsaturated carbon-carbon bonds. The alkenyl group
may be optionally substituted where possible with any moiety that does not otherwise interfere
with the reaction or that provides an improvement in the process, including but not limited to
halo, haloalkyl, hydroxyl, carboxyl, acyl, aryl, acyloxy, amino, amido, carboxyl derivatives,
alkylamino, dialkylamino, arvlamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, thiol, imine,
sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester, carboxylic acid, amide, phosphonyl, phosphinyl,
phosphoryl, phosphine, thioester, thioether, acid halide, amhydride, oxime, hydrozine,
carbamate, phosphonic acid, phosphonate, either unprotected, or protected as necessary, as
known to those skilled in the art.

The term “allcyny!l”, alone or in combination, means an alkyl, for example, of 2 to 10
carbon atoms having one or more triple carbon-carbon bonds, including but not limited to
ethynyl and propynyl. The alkynyl group may be optionally substituted where possible with
any moiety that does not otherwise interfere with the reaction or that provides an improvement

m the process, meluding but not limited to halo, halvalkyl, hydroxyl, carboxyl, acyl, arvl,
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added over 30 min. The temperature over the addition was maintained
between 40-45C. After the addition was complete the reaction mixture
was allowed to stir for 40 min. Analysis by HPLC indicated 55 8.3 %

WA %, DSP and 27.5% probucol. 20 The reaction wagglERzHEH 15922
the slow addition of 98.0 g (370 mmol) of 4 N HCl and 148.5 g of water at
acyld;SRkinAltanile auenel eiteaction ML aE 000618, 2062060 (Nekoxy,

phases were separated. The organic layer. was washed wjth 160 g_.of
awl%a?%%’%&ﬁ%%%@%@ A HEE 3 SERE P HrAE it %bilg%??f%?&ﬁ: ester,
carbaupdily aisdy et s dhienrgasticphase (Ad<phdrg) pidigated, SBid&ady) SRoether,
--12.6% DSP, and 26.1 %.probucol. 25 Ex-IB: To 47.31.9 of.the organic :
wid SR 2RO, S BIRHES, SRR S Y R e, et
unprilerid, andreGHed ewatedestiny. solktiormta teonselindhiadhviardistillation at
708,10 {&fﬂwﬁgﬁe L%H%hlégr%”&%ﬁﬁ%ﬁ@ﬁ%@ﬂ?%@ﬂ%bﬁﬂ& aromatic system

temperature. Ethyl acetate (50 mL) and toluene (50 mL) were added and _
contaigng aF ST o PAHEN B HIPET GEIRE YRERETRa%ETRRARogether in

a ped@¥ Mahed 250PEP fand 52% PrabuceloanddNea@haoa iR ¥ehs3Puted where
possi)?;tained 68% MSP, 22% DSP, and 6% probucol. EXAMPLE 2 Ex-2: To

G BPRIE BrYAATC LORMEH Bislides o £t AR AOSIRICE Tghky alkenyl,
alky(§L1 hepmabyhf BeddrbigClid, anmha0wik, whtety,T beosaitiionywas hiassnteatech iy,
e i50lANN 81100 21,0, 20061115038 PCTINSA006/015022, 40 oy

remove the etra?ﬁyc?ro Uran andthen cooled to ambpien e%%%gfﬁreésﬁfﬁﬁmmo
acid guudgte (Bitphl)mseniohabné pibim brivelwardedaiy theythyers weixyk. acyl,
acyld%{‘}g%ﬁﬁ&yaﬂ%hgﬁgé}%ﬁ{%mc aﬁh@@,eaﬂ?iﬁﬁ'ﬁg ,Qﬁ%{%éﬁiﬂ&; A&%l%e, nitro,

and 32% probucol. E PLE 3 5 Ex-3: To 32.113 of the organic solution
cyangnthifle g SEXORCWASEE: SuHat 7sulamate. (PR sk Brulinylommigrgulfonyl,

allcylB0 iy aiates, Theisalianwas canepyiatedivadisiliation At 70&h&Qylic  ester,
remove tge tetr hydgofugan nd then co Iecgto ambient temperature, Ethyl
card o 870 L a R OTURRE (SUFY Were SRICETEnd W e RS i

hydrduhaly sistoyrbiP| fhefiheiorgadiphtwmbetinditaietbas MOEHNY BSBnamido,
and 320 probucal. The agueouys layer was 10 extracted.with additional

o R O B ) ncOIRE (75 mit), Ay S By FELE B e o doss

not inkifantbeppizsaindicgied 8796V SHhE%oDSMehdidRaprobavet, angthected as

nece%%%&%%g???o GRRIARAL2 27 AR ﬁ?%cﬂﬁﬁ; Qﬁgcgi?’ %OBE)%%CQIII “aryl” ring

may combine to form a 5- to 7-membered saturated or partially unsaturated carbocyclic, arvl,

heteroaryl or heterocyclic ring, which in tion may be substituted as above.

The term “acyl”, alone or in combination, means 2 group of the formula
-C(O)R’, wherein R’ is for example alkyl, alkenyl, alkkynyl, arvl, or aralkyi group.

The terms “carboxylic acid”, “carboxy”, “COOH” and “C(O)OH” are used
mnterchangeably.

The terms “halo” and “halogen” and “halide”, alone or in combination, means chioro,
bromo, iodo or fluoro.

The term “aminc”, alone or in combination, means a group of the formula NR'R”,
wherein R’ and R’ are independently selected, for example, from a group consisting of a bond,
hydrogen, alkyl, aryl, alkaryl, and aralkyl, wherein said alkyl, aryl, alkaryl and aralkyl may be
optionaily substituted where possible as defined above.

The term “pitro”, alone or in combination, denotes the radical -NO,.
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Ex-4: To 41.26 g of the organic solution obtained from Ex-IA were added
1.91 g 15 (7.96 mmol) of 5 N NaOH and 20 mL water. The solution was
concentrated via distillation at 70C to remove the tetrahydrofuran and
Whensaofeasto ambient temperature. Toluene (50 mL) was addadzmne/dim2z
layers were cut. Analysis by HPLC of the organic phase indicated 66%

M 1.3% DSP..and..32% | dth h tai

o RIS ORI UE S B DAL a5 I St SRR wom or
subsBueRt i obthrccdrydthic sdkdion divtaitedifdeatEk ImiRersosdirddiB0dgdesignated
atonfsg&m Dapefngﬂ\'iy a5 %%gd%g, ML VAIE RO HENS B L Was,AddRd, stabie

o
n thegl}%)q/ers were cut. Anglysns by HPLC of the organic phase indicated

comggygdvi SERen goybrspicaind 398" Sk CHE-afit @Ayt dodEogrRisan the atom are
repleQAAIRGEE 3 Ao MR, WifleuP 2Pmand: 26 YRriucaldRath X AMILE Glected from

Ex-6A: A | L, 2-neck round bottom flask equipped with an addition funne|,

the EARBAUHFET SHERIT RO BIEBIRE WY ARG RRtA- 88T oPEPEs HihigHne- balo,

protpéeiaunel@nd <ot anotamhydrous THF. To this solution was added 157
13 mmpl, 2.02 eq) of 2.0 M benzylmagnesium chloride in, THE at .
e e R

mL}f| y
such a rate tha n’lperature was ween
contatiditiny vas complemithestéenpdrimeofithexstu oinasadiustesphorus. The

hete%%a%y%%gﬁ%?@%%@b@s&gsgﬁé&l@ M@h&i}&% AHRGNG ARYAILRIRS with a

19/ THE was added over 30 min. The temperature over
protasEngiRRIB e BS iEmiaEe betiech 26450, 2920605 20O GBketeroaryl may

comBiad Y 2200640100 22riftesdhesdldition Wasamplete WsIeRcieN may be
mixture was allowed to stir for 1 hour, Analysis by HPLC%i(iﬁéj@ated 56,7%

subg{isfsd £ 95 DS M S0 TRIBL bR R T8 G R XRL HOn B B
tetr Sloivoaatditio Npet081 a3y 0 eurohinhbs i Gipndzih48 Migodingtenapholine,

. 40-5%1 . After the guench,.the reactign mixture was cooled.t Zﬁc’a d
o S ST A A g e o o T e o
1 4-digtenyT heoidapicilayb fnay 37 giwasywashbd srskeond timendihyle0 g
benfIMWAIRE: £PARIROY LG, Of the saraanic phass Jadicated, 58, 0% MidBnay,

¢ 12._7%%8?, andE_ZGO/é_gobupo_l. Ex-68$a|’o 42.61 g of the organig/?solutiony
1.3, otvtariad Mo Bxieibiperly a daEaesys wiraral sl erinatsty b P IReEORY a s 2oty
isodihoMAT8EnI B SRl MBSTRANCONUAIRE, WRdigliiRlionBt, LhZRGd oty

remove the tetrahydrofuran and then cooled to ambient temperatyre. thyl

PUriRb EHOYEG) Wa Rt thEPR B e dsetib Ay i By RS Ot
isodhesiganciphase Rttaeci48%4iiazolyl, pyrrolyl, quinazolinyl, quinoxalinyl,
benzoxazolyl, quinolinyl, isoquinolinyl, cinnolinyl, phthalazinyl, xanthinyl, hypoxanthinyl,
pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,3-oxadiazole, thiazine, pyridazine,
triazolopyridinyl or pteridinyl, wherein said heteroaryl can be optionally substituted.

The term "heterocyclic® alone or in combination refers fo a nonaromatic cyclic group
that can include alkyl moieties which may be substituted, and wherein there is at Jeast one
heteroatom, such as oxygen, sulfur, nitrogen, or phosphorus in the ring. Nonlimiting examples
are morpholine, piperidine, piperazine, pyrrolidine, azetidine, and tetrahydrofuran. The
heterocyclic group can be optionally subsiituted with any soluble atom or group, including but
not limited to one or more moieties selected from the group consisting of hydroxyl, halo, allcyl,
aryl, alkenyl, alkynyl, acyl, amino, alkylamino, arylamiuo, alkoxy, aryloxy, nitro, cyano,
sulfonic acid, sulfate, phophonic acid, phosphate, or phosphonate, either unprotected, or

protected as necessary, as known to those skilled in the art, for example, as tanght in Greene,
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MSP, 1.7% DSP, and 50% probucol, and the aqueous layer contained
64% MSP, 18% DSP, and 15% probucol. EXAMPLE 7 15 Ex-7: To 39.47
g of the organic solution obtained from Ex-6A were added 10 mL (10.0
warnoly obdsiN LIOH and 6 mL water. The solution was conceptretedosian 15022
distillation at 70C to remove the tetrahydrofuran and then cooled to
bi femperature. ‘ @ ere
L egﬁ? A?%f?gls by IF%%%CI%% S%(%Feg nlc%gsésigﬁﬁ%?d%%?/?ﬁh%?@?ggdﬁm’ 1998,
herelpSrcompri debh profiREE-and the aqueous layer contained 58% MSP,
30% DSP, and 20 5% probucol. EXAMPLES Ex-8: To 40.18 g of the
ord A EEEBIRIAT OB ARSI HERT ESRB W BB, STTI(E"3 SRHibtyFl maybe
attachbd i@ hplasd di2mlowaiere Thersatutiasasianceritateckyirptistilahion dirboxy,
i dr7OC to.remove the %etrahydrofuran and then cooled to ambient
Y ?é%[%nr%t?fr%@é% 1 GCetate (37 g) 25 was added and the layers were cut.
Anghysisring Fpbte: ofi ghe angaoic phasedditinates 6396stMBE, 6% M&EGts various
9 u que a ine % P.56% . .
s e B A R Tt H i ftene wiv o
reactigglutidie bRiseoR oM EReom et coubitfed YElFmIWBOEISST partolpifiay NEreenc,

T M LQHwRd Arlwatgrpithyliacetale 3 -ohwasiadded.and helaneis Wele Sons,
cut. Analysis b}éHPLC of the organic phase indicated 54% MSP, 4% DSP,

Third 369 BrOBUSBTIoRT (e oG R e LaR ePes piise! Bibfiations, 2

EditbS 2060 b A rabre 0T 23pfd6a:200Grble 038, Be o200 8R22action in any
XAMPLE 1
T

E Ex-10: T.o.36.87 the.organic solution pbtained from
e VLY SRR 755 RO OF 6 K RO FARUTS R agapps ncude
triméfindsiiolutidmethgloondsiftatetiniadiistibtatidiylat a0 C-donteidipuethalyl, wityl or

f e (0] i rature. Ethyl acetate (26
SR S e S AP CTBR SEE 58E 8.
p-tolppnesul faaidatdtpy s9gumis P2 TR PsaberB it duceleded fam one of the

folloRGtigous layer contained 66% MSP, 20% DSP, and 10%probucol.
EXAMPLE 11 Ex-11: To 34034 g of the organic solution obtained from
Ex-6A were added 2.19.g 1 0

i
“O—alkyt and ~C-o-sialiyl),

The term “linker” as used herein refers to a divalent organic linking group which does

not adversally react with flanking molecules -O- or -CO,H. In non-limiting embodiments, the

* linker may be an aliphatic, alkyl, aromatic, alkenyl, alkynyl, ester, amine, amide, heterocyelic,

hetercaromatic, alkaryl, aralkyl, acyl.
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10 (9.13 mmol) of 5 N KOH and 15 mL water. The solution was
concentrated via distillation at 70C to remove the tetrahydrofuran and

Ithen cooled to ambient temperature. Ethyl acetate (26 g) was added and
WihelgdPe3Rere cut. Analysis by HPLC of the organic phasePfhtitatly 8952

MSP, 1.6% DSP, and 41% probucol, and the aqueous layer contained
60% MSP, 29% DSP, and 5% prohniei.HS EXAMPLE 12 Ex-12: To
29.93 g of the organic solution obtained from Ex-6A were added 1.48 g
(6.17 mmol) of 5 N KOH and 15 mL water. The solution was concentrated
vid Bistillavonsexpo0iadbate proved tde adthainyt e rrsanidnhertieb elubiete not

mten@éﬁ%%ﬁﬂ?ﬂi@%% Wigefetay ARSI 8 10MWas RAEIRd AN NG RISNCRowm
cut. Analysis by HPLC of the organic phase indicated 63% 20 MSP, 3%

variafipge of thy g@%%?% b PTaFRI e ARl TR PrSHENTE Gt rdend are
withift 96 265, Ak isge%nafg bﬂmhf SAN Pelqﬁlrkg é@(tﬂ;@ ethBctilning Q{dla@e f
anic s obtai rom Ex-6A were a 92 mm ) of 5
cxaRi S SIS PATE GO A EERCBN AIaH e TeABR P b
know@5#fiode remdwvethestetiab ydnefivian atichdb enlbable thtonstmbient
temperature. Ethyl acetate (26 g) was added and the layers were cut.

Analysis by HPLC of the organic phase indicated 62% MSP, 8.8% DSP,
EXASRIERY probucol, and the aqueous layer contained 22% MSP, 55%

D$R.1a0d:194 proRuelubd ML Bakf dhipsekdiifitdada @ 0king:

a%’énlc solution obtained from Ex-6A wete added 1.0 g (4.17 mmol) of 5
tepRIAERIFCRAE S ‘\P/‘%}%rw%@@@%&’ﬁt%%%ﬁ%%@ RAabeHth PO mL

of anBYdrAE TerreMpyenth eotatf@wdmf&wam mdﬂ%qm%qaihﬁslll 10.ambiest 2.0 M
erature. and the ayers wer cut.
bon ) AR L o P B A R RIS 5! Decen 40-

51°C2 O’&ﬁ%ﬂﬁ:@@iﬁﬂl@@T\#ﬁMé&l 220G RnE: 596HD SRytarchx29 Udjproklieod, °C
ang a?r%%uco?ggf%ﬁlgfée fﬂ@'g%a)o% %%%%%)‘& 688$§aﬁ)r?|%%:glu?h rﬁﬁ bt a’ﬁ%‘%was
addedrovarBR-BAnweke taeeirBIRonst U8 (Rid0on miet)rofiniisObearedn40mE°C.
AferVRISHATRR, %@i&‘ﬁ@ﬁdﬁl/@a% FRecesARs R GiaUlation at, (RCRI0 e mave hbvsis
by FELC Anstatod o8 S0n MU, 13.0% DB and 27 356 propacol o 1! acetate (26

The reaction was quenched by the slow addition of 98.0 g (370 mmol) of 4 N HCI and
148.5 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and
the phases were separated. The organic layer was washed with 160 g of water. The organic
layer was washed a second time with 160 g of water. Analysis by HPLC of the organic phase
(414,01 g) indicated 58.7% MSP, 12.6% DSP, and 26.1% probucol.

Ex-1B: To 47.31 g of the organic solution obtained from Ex-1A were added 3.45 ¢
(14.4 mmol) of 5 N NaOH and 20 mL water. The solution was concenirated via distillation at
70°C to remove the tetrahydrofiran and then cooled to ambient temperature. Ethyl acetate (50
mL) and tolnene (50 mL) were added and the layers were cut. Analysis by HPLC of the
organic phase indicated 48% MSP, 0.25% DSP, and 52% probucol, and the agueous layer
contained 68% MSP, 22% DSP, and 6% probucol.
EXAMPLE 2

Ex-2: To 43.92 g of the organic sclution obtained from Ex-1A were added 1.94 g (8.1

mmol) of 5 N NaQH and 20 mL water. The solution was concentrated via distillation at 70°C
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g) was added and the layers were cut. Analysis by HPLC of the organic
phase indicated 62% MSP, 8.8% DSP, and 29% probucol, and the
agueous layer contained 18% MSP, 57% DSP, and 0.7% probucol. 10

WEXANIPIsE34. 6 EX-16: 6.65 g of the organic solution obtainedtromskivsiAso22
was concentrated via distillation at 70C to remove the tetrahydrofuran

io reﬁ%@é%&%%?@rm GRAANES ctooégcf }é’ E,»'%;'ﬁ%ht‘@h?&&hﬁ%e éﬁ;%at%g(} mL)

solution was again concentrated t volume at 70C and

and iolpgnad ok vwit s and SieTtreeresaltreg sl daglyrisbiid R s forprganic
phas®BRABISDHcLR WIS G i dhspelicakeindigaied 36% MSP, 51% DSP, and

11% probucol. The hot filtrate was then allowed to cool to ambient
ature overnight without stirring and was then filtered. Analysis by

H Pg.:f;sof Teesswetcaketindieated S196M Sﬁa&éﬂ’/ﬁ@ﬁﬁx&@ﬂv@&f @ﬂ?@cﬂl gl mL
nd t it .contai 21 % MSP, 0% DSP, and 77% probucol,. ... .
0 R O30 BBl ALRSIBa PR SEGe SR Bain =

70°saffasy e dontienbedaficda mitched dotddé tushihisgiateryras.chtrgedetate (50
i | To.thi lution, at 20C,
T L HaeR FB] R o b, RO el

orgagicgligpeandifaiaiat theMidi S satatdie RiekiReds Tharn@rousifter thes

extrAGIUAM WASHERMBIEIE e mixtue Vas haatad G@s@@;t AQGRRGAEPLC of the
solution of 29.5 kg]7()295 mol) succinic 25 anhydride in 298 kg THE was

OrZanG RLESEVRTSIhRY ThEerh peratr &gV bR S amRaPes PRt

cont#Bed4 RCYANEP [166 ‘a dukko and ass eogiatethe reaction mixture was allowed

EX&}ﬁgfg%r 30 min. Analysis by HPLC indicated 60.4% MSP, 12.6% DSP,
and 25.4% probucol. An additional charge of 2.9 kg (29.5 mol) succinic
anByetid&dirt 29Bekef THd Brysasc | sEdechtobthimereoto Eaves W@minidadtesthe

(7.oRGiigN Wk SempIsie; the reagtian nfkg%%w&%g%g%%géﬁ i%éﬁ%%g;%% ation at

. min. Analysis by HPLC indicated 62.4% MSP, 1 and
T0°Caroiststie thed siadaiibalivar anddhenerpinfiictrakion et T®lukaedpo mL)

was AdhddWhorRGL a8 FRIREIaNIG!RIA- PR CATTeRdRe AR IR LHEHEACH BB,

a mixture was cooled to 25C. The mixture was allowed to Settle for 30 min
MSPand 2¢Kg BratrieSIRPBIRsE WS ASHROVE & e ARt el oY DSP,
and W¥Q 2016038 PCT/US2006/015022 pH 0). The organic layer was
EXME@%With 147 kg of 20% brine, and 137 kg of aqueous phase was

removed. The organic layer was washed with 147 kg of 20% brine, and
15B3§: o adtdusopihasegads semavechTndh érarginit Aayerauddedzided

(8.46%}3(@ 8? ;9%%] &ﬁﬁeag@ 90751!(%8&1 7”,{931116115 {50 mL} was added and the layers were
cut. Analysis by HPLC of the organic phase indicated 66% MSP, 1.8% DSP, and 32%
probuco], and the aqueous phase contained 31% MSP, 57% DSP, and 0.6% probucoi.'
EXAMPIE 6

Ex-6A: A1 L 2-neck round bottom flask equipped with an addition funnel,
temperature probe and N» bubbler was charged with 80.0 g (155 mmol) probucol and 160 mL
of anhydrous THF. To this solution was added 157 mL. (313 mmo}, 2.02 eg) of 2.0 M
benzylmagnesium chloride in THF at such a rate that the temperature was kept between 40-
51°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 17.0 g (170 mmmol, 1.1 eq) succinic anhydride in 194.7 g anhydrous THF was

added over 30 min. The temperature over the addition was maintained between 40-45°C.
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wt% NaOH. The mixture was allowed to settle for 2 hours and 100 kg of
agueous phase was 5 removed (the aqueous layer was pH 9.8). The
volume of the organic phase was reduced by about % via atmospheric
Wi OREHH3Aind 532 kg of distillate was removed overhead. TR& Hi2NgtiEH22
was continued while adding 719 kg of heptanes, and an additional 777 kg
Afiepildigtiliaienwas colletiedheteanalysisatdheesithwidhe distlaliobnr. Analysis

indicated that.the, trafi th t% relative t
oy B Ll Lot PH e Sk ded over 0 min
whilesrrraiviteiriivey evetchedriat themiperataioalod ¥8.7QC3 ThemmXtafet WaSCl and
148 304¥6A 10 500 28C Qygr(0 e ?ﬁé?%t%ﬂé%m%%%%@?&%%“ﬂé &dan and

about 1 hour. The slurry was cooled to 5C and 57 kg of water was added."
the PRARCSIVIT SHRAE ARGWERPF 8UidA 0D iRV WY VPALferatin Bhgorganic

layefliaMetes) cRRtIMas It RId 3MIGan PolyPseryene Aillek cloth. HRach of me
centrifuge load of wetcake was 15 rinsed with 23 kg@cgf ambient

or AR MIBSINACAEH AL T 1048 kG oF BMBERINRRYr liquor and rinse
waBkeohe cTedi2As iofalfah 8 kg CdMSR DS Rsaditin Saltaxeteakedded 13.5 ml,

contajnip t nd heptanes s callected in 4 loads. The.average.
0 R Tt o Lt TG ST RIHSE v e B
10°Cpirotsuvle HP L dnydtpdisof dhé theotbeniditjwormidoatecp06.886 Rilylieakiate (37
&) walh3:4 % MEP 90 Sxeld A 309 pRllandack @Wﬂ@&%&ﬁ?\gﬂ&@?&%&vﬁ% 48%
baffles, a condenser, and a pitchéd-blade turbine agitator was chargec?
MSRyiti 2 3ASRg HE MG ayadmasddrodihsaguretsdrucy corteinh §4addp Bnkb % DSP,
and {Bpi@eBsINbtained from Ex-17A. The wetcake was slurried in 1045 kg of
tolJuene and heated to 75C for about 30 min. The mixture was cooled to
EXAMEA held for 40 min. The slurry was filtered at 45C in a 30 gallon
NuEsstie Prassire tifeiaviibaaid B3 REcmnitrempolypropylenevitensieth The.

iltrate. from. tsche was transferred.to. a 500 gallon jacketed reactar
(10 O R i e e e dapon o
T0°CAxtotalont 46 kefrohywetdaken walstoolleotéd in 4nbamts (Fhseavemdeéiyeteales (37
iti f i d : 0 P 3% <00
&) wggg%@&%a% he-firt3 lpa ﬁn%lzﬁy%%ﬁﬂ@f@gt%ogggﬂ%%%,ﬁqg&% 58%

probucol. The final load of wetcalce was rinse uene.
MSFe g positisrdottHerriiadadne fidfcta bt wares v arsh S&hd 87 6 @90DSP, and
5% gasBBeolhe combined rinse and filtrate contained 87.2% MSP and 12.8%

DSP, as measured by HPLC. The filtrate was transferred back to the 300
E%ﬁ%jﬁcketed reactor and heated to 45C, and then filtered in a 30"

diaete meettrifuge With aghreitioonpohipiep HeRaRIER. Wdie 23 mL (6.3
mmo 0916{ Hﬁ%’ﬁ apn%yym Qa(r)a?f/:gl%gg golution was concentrated via distillation at 70°C

to remove the tetrahydrofaran and then cooled to ambient temperature. Ethyl acetate (37 g)

was added and the layers were cut. Analysis by HPLC of the organic phase indicated 63%
MSP, 6% ISP, and 30% probucol, and the agneous layver contained 27% MSP, 56% DSP, and
1% probucol.
EXAMPLE 9

Ex-9: To 52.74 g of the orgamc solution obtained from Ex-6A were added 16.7 mL
{16.7 mmol) of 1 N LiOH and 4 mL water. Bthyl acetate (37 g) was addsd and the layers were
cut. Analysis by HPLC of the organic phase indicated 54% MSP, 4% DSP, and 40% probucol,
and the aqueous layer contained 62% MSP, 21% DSP, and 12% probucol.
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filtrate from the centrifuge was transferred to the 500 gallon jacketed

reactor. A total of 66 kg of wetcake was collected in 2 loads. The final

load of wetcake was rinsed with 9 kg of toluene. The average centrifuge

Woettkd c@d¥nposition was 24.7% MSP, 75% DSP, 0.3% probataisThe015022

combined rinse and filtrate contained 95.4% MSP, 3.2% DSP, and 1.4%
EX%PPUE0ol5 The filtrate was partially acidified by adding 39.9 kg (150 mol)

of 13.7 wt% HC| and 234 kg of water. After stirring for 1 hour at 25C, the

midtsrelivde ahd e fiseenerrds sobyting ahéainmil Soedrot Aquapaddshas ¢

(1z.wasff@md fyem(ﬁsz@fagaem%@Qg@elay%maﬁﬂeﬂowiﬁa&@eﬁtﬁm;Gzi@hﬁ&ﬁh lation at
~were added 190 ater and 190 kg acetone. After stirring for 1 hour
70 o T e SR E0 SMtS FoP S M TS T O scerate 26
g) wasjabbdsiphtsdayas removed A Tasthe BRgAhid ikasganeremaddedid2dd 45%
Msﬁf%.‘?%"ﬁﬁf %@95146 etone, After stirring for 30, min 50

mixture was allowégﬁgbigﬁf’e%g%rt%a ?ﬁoélﬁr(]i%grzcﬁigﬂ%l g‘aﬁtggj‘g& % hpzsoe% DSP,
and ${}s preleded. The composition of the remaining organic phase by HPLC

ExAnasde PPo MSP, 1.65 % DSP, and 1.3% probucol. To the organic phase
was added 340 kg of water. After stirring for 30 min at 50C, the 15

mikEre iva8 Aot icisatirs: P HEarCERirad I vy Brtihatus askada- 19 ¢
(9.1a\m}&m@aedﬂ?ﬂ&@d_@m%iw&%asgw%ﬁéggﬂaﬁﬁ%&@&%@t@&lléﬁﬁ%ﬁﬁm at
ok of acetone. After stirring for. 40 min at. 50C, the mixture was allowed to

7O PN Or 3007 RGeS PR -1 L et (26

8) wergddid pivhte lspes adtedul 7AkgyefswaEPROMh 1 tBekg hinohof LGl 57%
A tifyi [ Cethe mixture was it

S b bt R R IE BRI 8 s,

and Hhasebiend-added 340 kg of water. After stirring for 30 min at 25C, the

X ANPHpEewas allowed to settle for 1 hour and 484 kg of aqueous phase was
removed. The composition of the remaining organic phase by HPLC was

0859 f1 S, 45280 DBPogAR A 8BYIPP Htitinsf Fremardtganreasidse 148 ¢

(6.1 wereobdded b7 OkaRf waier anek0. 8k0s63:f s OF drto MiVe: DA ation at
o~After stirrirgg for Oygn#} at 25C, the m%@téj e was allowed to settle for 2
a

T8I gRa B P R BOH SRESE RIS PetbV R YRR E B Sitih asprate (26

ours
g) wiheddmhaininie trganivphase byl RECo iR 985 %hd\iEani. BRAUe BERaRAGE3%
MSP,l /6% ohu ﬁTo.tge anic, phase was adde 17OI§% f er J r
S e S R A M By e
L5%prat%g®f aqueous phase was removed. The 30 composition of the
EX AQBaipipg organic phase by HPLC was 98.5% MSP, 0.12% DSP, and
1.35%é)robucol. The organic phase was acidified by adding 20 kg (75

m (ﬁ%g 1319 Sad% aef Q{WWRéoluﬁm obtained from Ex-~64 were added 1.18 g
(4.92 mmol) of 5 N KOH and 15 mL water. The solution was concentrated via distillation at

70°C to remove the tetrahydrofuran and then cooled to ambient temperature. Ethyl acetate (26
g) was added and the layers were cut. Analysis by HPLC of the organic phase indicated 62%
MSP, B.8% DSP, and 29% probucol, and the aqueous layer contained 22% MSP, 55% DSP,
and 1% probucol.
EXAMPLE 14

Ex-14: To 32.92 g of the organic solution obtained from Ex-6A were added 1.0 g
{4.17 mmol) of 5 N NaOI and 15 mL water. The solution was concentrated via distillation at
70°C to remove the tetrahydrofiran and then cooled to ambient temperature. Ethyl acetate (26
g) was added and the layers were cut. Analysis by HPLC of the organic phase indicated 62%
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of water. After stirring for 1 hour at 25C, the mixture was allowed to settle
for 1 hour and 27 WO 2006/116038 PCT/US2006/015022 211 kg of
agueous phase was removed (pH of the aqueous layer was 0.8). The

Vigrgeisc iotise was washed with 159 kg of water, and 268 RO EOEdLIS0I22
phase was removed. The organic phase was concentrated by

MsraEnesRiericdisidhatioous, ahewSAaka.ofdistilialenad Pesnispliesietap,

The distillation was continued while adding 272 kg of heptanes, and an
and &R ARSANI®1N 35 kg of distillate was collected. GC analysis at the end of
EX Ahepdistilmtion indicated that the toluene concentration was less than 40

wt% relative tapes. The temperature was adjusted to 80C and.t
LTS A8 S oA SEERT B A RU5% RSPIA AT A 00
(3.8%vameb oot b éfdWl 5Gdaridtherasultfig siimtipwasheldcfmt i@ holardisitetion at
o it ' - d r ' ' -3 micron
T b T e B EEC i ot 2
g) waiadded rydohe ke pEREs:. afaaia SooAlofibrotaanie abrse dndicated 62%
MSHised mith 280k9.0fberianesd MtolghQful 18 Kaef.combined fepthes, pep,

d Ii%Jor and rinse was collected. A total of 122 kg of wetcake was collected
mnd G/ BRGE 4 he average wetcake composition by HPLC was 99.8% MSP,
EXAWIBYE DSP and 0.03% probucol. The wetcake was dried under vacuum

for.8.5 hours.at 60C in a conical agitated dryer to give, 15 78.2 kg of dry.
S R BRG0G0 APy G e i Vi
distiigestrdesi SEF Candemantrbaticmedagfiteto b ohdiged with 7éh2ikg of fkSiRiginal
taf Ex- : A Q Itur tir. I
A e el A S ek
the opigmalaipbamh e tiyrratoss mitheAoselitte fltartoy as 0B aI 7 (Ackwalysis by

HPL{SALE wRieueipReshwitboatiies, & sonsienser; and aeieat-a¥Y ot filtrate was
then gﬁltator. To the solution was added 18.2 k%%f water. The solution was

BYERE AhEPRLIOERRTPOEDIRPERTEE SBOTEHC M SIErPasas Fatdhselltered
AnalSIS BorHENaUbShowa e ittaman adkitonr) 1.56 kusef wateryyashesiead the
Al B A it B2 Ko/ BRI Spylene fiter cloth A total of
EXAMBIG BT mother liquor was collected. A 25 total of 121 kg of wetcake was

T e R S e IR ot ™
pitchedebi gk tartHoe 452 jeketeeee actbrisq dip (A9 wioh battve)lendAde hgdiHF.
To R bReBiChesFadadurbinesagidterevasehargad Witk 4 AR oride in
THF g’gggglgg L’gtg(ghég t?lekz%gxli_'n%m temperature was less than 37°C. After the addition was
complete, the mixture was heated to about 40°C and a solution of 29.5 kg (295 mol) succinic
anbrydride in 298 kg THF was added over 20 min. The temperature over the addition was
maintained at 40-45°C. After the addition was complete the reaction mixture was allowed to
stir for 30 min. Analysis by HPLC indicated 60.4% MSP, 12.6% DSP, and 25.4% probucol.
An additional charge of 2.9 kg (29.5 mol) succinic anhydride in 29.8 kg THF was loaded to the
reactor over 10 min. After the addition was complete the reaction mixture was allowed o stir
for 15 min. Analysis by HPLC indicated 62.4% MSP, 16.4% DSP, and 19.7% probucol.

The reaction was quenched with the slow addition of 161 kg of 13.7 wt% HC! at a temperature
0f40-50°C. After the guench, the reaction mixture was cooled to 25°C. The mixture was

allowed to settle for 30 min and 220 kg of aqueous phase was removed (the aqueous layer was
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30 To this solution, at 20C, was added 397 kg (560 mol) of 1.41 M
benzylmagnesium chloride in THE at such a rate that the maximum
temperature was less than 41C. After the addition was complete, the

WAIix0rE8 \088 heated to about 40C and a solution of 29.9 kg (PO vREHG6/015022
succinic anhydride in 303 kg THE was added over 35 min. The

pH (eMpelara oMot Re Addifion yas 128 WQ 2006003 137 kg of aqueous phase
PCT/US2006/015022 maintained at 40-45 C. After the addition was

s B e e OFEA YRR Rt & RSB 4THe Pt S HRisnA Aty ksobgaucous
phaskiRhCréndicate TGRS e MERa e 3%eRERIANG £8 SA0PeRIEndT8e of 17.0

ol jonwas guenched with the slo dition of 181 kg of 13.7 wt% HCI
e B RS T Rt o o dese wee
remeyirg\(idg tqusonk l6y2052B@ETHE)5 mixture was allowed to settle for 30 min

ang f&%@&%@]g r t us layer was,pH, .
0). 'I%Aﬁ&)%g%ic layer Was!:1 \?i/i?’;lgssféil\e@dg \S/v%ﬁl%é%%%@? v@guegrga%gl%é%ﬁ?& %{F% Eha"tmn
and pEdavilate RS TRRYeE @V Pieadr g Bitlialjietion swasthsideitivBig ddgting

719 lof 2PhdpiniRs 201 483466 HATYEQUS PRREENAS eVt TOENR QIIRNIC . end
rﬁé%re added 407 kg of 10% brine and 84 kg of 17.0 wt% NaOH. The

layer.we) L .
of hi TR BRI TS St PTG A 2865 B EP BTl pivarrcs
An additicerh6LRHY( tfhaquen usalay®icwasp B0 128 Wwilienvahumeof theaanic
- 2 Was ! ed.b a}?out I/z vig atmospheric distillation_and 355 kg of
‘ mp%%tl at%éwaeﬁggﬁéc eedyngvgurﬂee‘%s. f& 8‘%%%?%30\%%&8‘6%%]@%%@ {Ren held
at thig detimgrai8s ey ebbigptanes, EhelsanadeitionaleB40 K ehdistillate vaser was

8 . i . istilation. indicated that.the TH
o ds ca tha B D e oe o 30 it

CCnTEPEAYI b héptAHE WaR VI oS oleifmashepiTifase lméfarcicake was

rinsefemnerate ahayYRMQbmJhamituevas,alayed, &%Hﬁig&ﬁﬁ\fﬁérzguor
min and tt;(lan dild at this temperature for about 2.5 hours. The slurry was

a0 I B A% SO0 i AR enrg e N ST SORIKEFOTR b BI5iomsp hone g water
and ieintineBacks cetltifaginlodshol. WEicakesyasveinsre it 2988 K9 0PLC was

jen ure fanes, an of combined mather liquor and
sk R A et L e P
96.8%cpmizinthpwbicl’andSReptanes) was collected in 3 loads. The average
weicaksnC it} .81.0% MSP, 17.2% DSP, and 1.8%
I el e R e AR R S R
pitchedzblagis K ipR agimin Freketaieed a6t 284 lip pENRRR SR Hisiya sdndervske,

(cont@iRtha wAR:Pish agsblads duthing agiaior vas ChArIRWINGA3IKGI0N in 1045 ke
5 ftﬂl’{:}/lfas}gégfg sodium salt wetcake (containing water and heptanes) obtaine

e:d-liﬂ 3@3&@%%&%%%% W@ Hhs cooled to 45°C and held for

40 min. The slury was filtered at 45°C in a 30 galion Nutsche pressure filter with a 1-3
micron polypropylene filter cloth. The filtrate from the Nutsche was transferred to a 500
galion jacketed reactor equipped with baffles, a condenser, and a pitched-blade turbine agitator,
A total of 46 kg of wetcake was collected in 4 loads. The average wetcake composition of the
first 3 loads was 22.2% MSP, 77.5% DSP, and 0.3% probucol. The final load of wetcake was
rinsed with 65 kg of toluene. The composition of the final load of wetcake was 3.1% MSP and
96.9% DSP. The combined rinse and filtrate contained 87.2% MSP and 12.8% DSP, as
measured by HPLC.

The filtrate was transferred back to the 300 gallon jacketed reactor and heated to 45 °C,
and then filtered in a 30” diameter centrifuge with a 1-3 micron polypropylene cloth. The
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ethyl acetate and heated to 70C for about 15 min. The mixture was cooled
to 25C and held for 2 hours. The slurry was filtered in a 30" diameter
centrifuge with a 1-3 micron polypropylene filter cloth. Each centrifuge

W26t hnddSake was rinsed with 23 kg of ethyl 30 acetate. APEGTATSPEBIKEf22
of wetcake was collected in 2 loads, the average composition by HPLC

filtrapascinie MAGH AP O 2% BOR Theconmnesitanekiha cambinedimnathess ko
0,

of We% \}%[ b %:rglged%% Co%g(l:z%an fJat 27 11&9%%5@}%"‘ & 7 A% ggctl) %ﬁ% 9T£g of toluene.

The %ﬁdgtgmaam@wmmhmwm Z?bﬁ%hﬁiﬁﬁllﬁ?/@ﬁ@ﬂﬂ@%@robucoi The

comﬁ&%&?%?h%@%x?& :?%@%l% ‘{ﬁﬁﬁhhf? Bians {ileats Bom,the éaaeyws RIDGESS Step.

A total of 100 fe acetate mothérllquor and rinse was [oaded to a

508 @aﬁbrﬁtfaék%pémﬂ@m@ﬁ@dubﬁ@ddmﬁ Ba&rfiad 1 a0contiarisSér] arith&1Cl and

234 p@te@%@}a@%@iﬁa%%@i%m 23-estifatedweight atd\@éﬁécg&mm 1.5
salt in the filtrate was 106 kg (166 m 6&%deassumlng a 57% yield of MS

houth 8¢ BPSE A Rt POt SFPIRRY BrdBESal ’;&Baaﬁ%sm%%wém Wage

Grgaf@mﬁiaeﬁvbaté/mﬁérm%&@@itlﬁ)ﬁtﬁrta%@qm'ﬁ@ﬂ)eﬂiﬁ distlaHeRi¥E®: 1 hour at
500¢¢ spttlnued Whl|e d|n 670 kg oféoluene @tot of 1296 kg of
B D RLEREE, B Ui ioHith KRG WS B RaTes Vel

To thha;rgamcepﬁlybauetataidem%ﬁkgw mwaSaiﬁBSd&ag 2:yie.reldtty etiainkOor 30 min

as d|Iu d n add 621. of tolue ene ¢ and
. S%r?%%%% aC|d| Ség %ﬁgw é moI%‘%P 15T RRET BRd
remopgg- kéf@fcwawwfe@@ﬁﬂmglmmg htﬂsm@t}ﬁ@@ itieihduresWaS Ul BBEd1.65 %

Dsrimsettlesfaraf.en and 200 kg of aqueous phase was removed (pH of the
agueous layer was 7.5). To the organic phase were added 303 kg of water

15 Sh P38 RY SRRt AR O ST des gerinsd B urE weE0°C. the
mxxtaH@W&iaIR)ﬁ@&k@ feril BODRAR atlempt vay MadsutoseRakateti®ved. To the

es, but th | that was drai m the reagtor was an
orgagl PERS W FRAEY eﬁfl ﬁg% 3 AT Wﬁ#ﬁ%%?ead’?@?ﬁe %&Eﬁ%ﬂﬁ@%%‘m at
50°C h@elmhaﬁmqlmlk)wbémsm&w%ﬂlﬁ.%w%Ht@bﬁﬁ@kﬁc?uk@}ﬁfsmt@rremoved
1 heur at 25 xtu 9)
Té 1j[gée(%t)t ggasAn anéégfgikg 0 a?c?ﬁ”e%%rsaﬁ f}l'se was emové‘émdoﬁthfxﬁer
SUITIgg lﬁ@b@%ﬂ&?@? Was 1t nere el phebi mgﬂlﬁfashédwmdlm kg obBqueous

h r e '
o e S B S s RS e

min 372 Gyfos tﬂa@w%ﬁ%ﬁuﬁwsda@a@@%wﬂm FbAFhéearel s phase was
remoemlsxﬁae&hgomaﬁwawf@maﬁag dledhyadding, ke of1 39 W% EtCh 159

2% § K ualets Aer siring

To the orgamic phase were added 576 kg of water and 0.8 kg (3.4 mol) of 17 wt%
NaQH. Adfter stirring for 30 min at 25°C, the mixture was allowed to settle for 2 hours and 597
kg of agueous phase was removed. The composition of the remaining organic phase by HPLC
was 98.5% MSP, 0.12% DSP, and 1.36% probucol.

To the orgamc phase was added 170 kg of water. After stirring for 30 mir at 25°C, the
mixture was allowed to settle for 1 hour and 144 kg of aqueous phase was removed. The
composition of the remaining organic phase by HPLC was 98.5% MSP, 0.12% DSP, and
1.35% probucol.

The organic phase was acidified by adding 20 kg (75 mol) 0f 13.7 wt% HCl and 168 kg

of water. After stirring for 1 hour at 25°C, the mixture was allowed to settle for 1 hour and
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25 for 1 hour at 25C, the mixture was allowed to settle for 30 min and 416
kg of aqueous phase was removed (pH of the aqueous layer was 1.0).
The organic phase was washed with 170 kg of water, and 204 kg of
WahHEE U ERase was removed. To the organic phase were aBeB& 9645632
water, 90 kg of acetone, and 0.9 kg (3.8 mol) of 17 wt% NaOH. After

211 BHiwsingiesBhhase atabOihdhel MHKtdreny aguatiawReHowsRt8 o TRbRRAMMIBhase
2 ue has oved. The composition qf the .
was V‘éa%aeiglngﬂ o?éa g[sge del—%\g?% g] GrEENEP 5 BH gPtPgnarﬁfm
Phas%ﬂpmtmmbﬁfﬁ@@ﬁef @t@amhthahmanemddé IR 63f Ghwhtes|il8Kypdbeen
colie@fé%t()@ﬁe @%ﬁaﬁol.ﬁ% a'o %711 31n 5?51%{%9 faond?é% n&ﬁ}t?&nai

C, the mixture was allowe to sett 0 w0 2006/116038

135 k@f/@%éb@amwﬁzﬁgb fHfA Ws@@t@wﬁc&fébﬁ digHisiogviagicated that the

toluéi%ﬂ@ﬂ@ﬁztfﬁﬂ&ﬁ%ﬂ%'ﬁ% ab P ISMANNG RIpRRNIS. ARAsEERRE MAs
7% MSP, 0.23 % DSP, and 2.1% probucol. To the onlganlc phase were

adJ“%%&fﬁ%@ RO POV S e7as ik w5t wHB mh el LGk AT e 6P a0 HRGH at
SO%éhﬁlﬁuxéuﬂeswaaeﬁi Ipsied $ecsamezﬁ@ E‘é%ﬁlﬁiigi sneh3bs H@@l@ff@muﬁs The

oSS BT ed o CORERBD  e enag genCSs,
Eac}mg&n@gmb)gé vfe’feffaﬁtdmsﬁﬁsmj ‘&ﬁh\/éié{g 57 d(@ddf@@mmemhﬁré 604 keilon
jackdtbd’ ré&b@@r Qf L MR NAOKRL After ﬁéﬂﬁﬂ@gf% ?EQtﬁ‘br{f A S% PEMBIE  iher

was allowed to settle for 30 min and kg of aqueous phase was

liquaindyage Tiie edleqieskitidiobh ﬂfel?éﬁﬁa@ﬁ ApGrGanesI D riasking l9pdsC The

averd¥8S 8820 MafbsRi00 e ISR, whdod. @?/M?bgqgl}/-ﬁﬁ’%ﬂ@@@%ﬁ%%moi
was acidified by adding 16 kg (60 mol) of 13.7 wt% HCI and 160 k

The Y eiRaI AR GG o FIB -2 56 e AR ARAE S GwEE Paéo give
78.2 for @0dmiivaRd 218 kg of aqueous phase was removed (pH of the

h h d 51 k

R R R LR i e e
retrew@@mmuamweb oheagrosgh R distilf AR oo Fa Ky Bladistlitates of
acetdiR PECHiCRUESIEd The dagielon vias.cantnied e, ed0ng 49 §98lvea

heptanes, and an additional 44 te was co ecte

The %&Wé’*’&ﬁ traspacs i ireraist @a%mmcm @ai@a fHeer thee T6fugmilbon jacketed reactor
equiSiRRGRNH BHEMNY S dassiBandP Wit selalive 1o NERtaRe s TR IR RSLAINIE:

was adjusted to 80C and the mixture was diluted with an additional 499

18.2 kg OF Walstants S Fasdarked ALl csisisalsaier st hiicionBtrdsinge siury
was s hyewas-freiofiorRobotrsas dnmﬁenfdieﬁadxm@aﬁﬁ liarmelansanitta@ed over

sbout ?ﬂ‘] 1%1% 1'1:%16 s Cron‘gaoslx'pag‘gp Iengsf ‘!’Eean%‘l%ere m a 30” diameter centrifuge with 2
1-3 micron polypropylene filier cloth. A total of 255 kg of mother liquor was coliected. A
total of 121 kg of wetcake was collected in 3 loads. The wetcake was dried under vacuum for
40 hours at 40-70°C in a conical agitated dryer, to give 67.5 kg of MSP.

EXAMPLE 18 ‘

Ex-18A: A 500 gallon jacketed reactor equipped with baffles, a condenser and 2
pitched-blade turbine agitator was charged with 150 kg (290 mol) probucol and 180 kg THF.
To this solution, at 20°C, was added 397 kg (560 mol) of 1.41 M benzylmagnesium chloride in
THF at such a rate that the maximum temperature was less than 41°C. After the addition was
complete, the mixture was heated to about 40°C and a solution of 29.5 kg (299 mol) succinic
anhydride in 303 kg THF was added over 35 min. The temperature over the addition was
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centrifuge load of wetcake was rinsed with 45 kg of cold heptanes, and a
total of 808 kg of combined mother liquor and rinse was collected. A total
of 141 kg of wetcake was collected in 3 loads. The average wetcake
WebHisositigh by HPLC was 99.86% MSP, 0.054% DSP, 0.08%I25:2006/015022
probucol. The wetcake was dried under vacuum for 6 hours at 75C in a

ma&n@ﬁfi&éadiaa@lm ed. dWr i@ @&&tﬁ%@%&%ﬂf&é\gﬁr@ﬁ&?@ﬁ@@e@ alRRved to

. Jacketed reactor.equi with bafrles Qcon ens g, a retr E—CUI’VG
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The kgodioacatonendine miktitie das sl af 48Ckipod1Bouw il tesolighperatare
ompletely dissalved. 30 The solution was transferred thrpu
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he slurry was held below -5C for about 3.5 hours'and then an

AqUeRiaFraT O TR Y At eaisdded B eshes o 208 B 0 3sine, and 485

kg omgé&dm%@ Had wv?;evém.inrﬁ mgl%gwcwgwaff@ @Qdfél& %ﬁg@?tﬁeﬁgﬁe and
a 30" diameter centrifuge with a 1-3_micron polypropylene filter cloth. The
54 1{%@5’@5&@?{*&8&@% O8RS A AP Hkcol A1 TP S e
aqueath1dd kqofacatahahdatpiahellibas wgsoftiidiser liquor was collected. A
total of 138 k wetcake was collected in .3 loads., The wetcake was. ..., ..
o R B SR R R T
and 385giger DO BikejovmsSPLlegtxiNviRhead 9l disiliaB00g alotijaeketede adding

485 18RI eAuRES With haffless & SEADG A d@f&b&f&:b@@mg@ St the end
agitator was charged with 150 kg (290 mol) probucol and 179 kg THF. To

of thrlsUiiinsindc Yot b atidE Y7 RGHSB O/ dtpbied v % relative to

hept@@fzyhnagnesium chloride in 10 THE at such a rate that the maximum
temperature %jti SS t@g@n 40C. After the addition was complete, the
mi%ﬁé%@ryaye V) &ﬁn&@&aﬁﬁ&%ismaﬁ Bis g8 g e dppernal

tempstutetaish@wrel §idid el 288tog Wtk livascd ddesbbue? QT mvar Theiin and then held
temperature gver th ition was maintained at 40-45C,, After the .

o A Y o e e T B e

with Ahalysisroy MBEGmiicalditt60 o PSRt RHeDIBR odndt286%6as tinsed with

45 ké)B‘?l %%@én@éggagﬁ%ﬂ%ﬂ@g ﬁﬁ%ﬁcg o‘%’@&ﬁ@ﬁé&‘ﬁﬂbﬂ%&’ h@&éb%%gﬂdég was

of 13.7 wt% HCI at a temperature of 40-50C. After the quench,
collepirdetibrianhabird W ARSWRBTS codine it psEalimeoniming Wer andeganes)

was do1gsitiefos dpinrand240kgatagueeusahaseyasreaved fhevse, 17.2%
e 294E0Us aver was pb 0). The organic layer was washed wif) 305 ko of
Ex-lSB’: A 300 gallon jacketed reactor equipped with baffles, a condenser, and a
pitched-blade turbine agitator was charged with 243 kg of MSP/D2SP sodium salt wetcake
{containing water and heptanss) obtained from Ex-18A. The wetcake was slarried in 862 kg of
ethyl acetate and heated to 70°C for about 15 min. The mixiure was cocled to 25°C and held
for 2 hours. The shurry was filiered in a 30” diameter centrifuge with 2 1-3 micron
polypropylene filter cloth. Each cenirifuge load of wetcake was rinsed with 23 kg of ethyl
acetate. A total of 55 kg of wetcake was collected in 2 loads, the average composition by
HPLC was 3.7% MSP and 96.2% DSP. The composition of the combined mother liquor and

rinse was 92,2% MSP, 1.1% DSP, and 6.7% probucol. The elevated probucol concentration
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kg of aqueous phase was removed. The organic layer was washed with

303 kg of 3% brine, 20 and 424 kg of aqueous phase was removed. To

the organic layer were added 405 kg of 10% brine and 88 kg of 17.0 wt%
WNeD/ 1 Td88mixture was allowed to settle for 2 hours and 438kesaos/015022

agueous phase was removed (the aqueous layer was pH 12.8). The

was YORHRR L ReH RAARICRNASEINAT LG RARY RRAMLNZMIR ﬁﬁ%ﬁﬁl@a from

distillation, and 408 kg of distillate was collected overhead. The distillation
the RERYLoPS RIfiFESFRile adding 25 590 kg of heptanes, and an additional 620

kg efisligtiietoosag coliasiesef e aoasisaithadiansoftha slaiRnoo gaion
cated that.the TH.El oncentration was less than 2 wt% relative to,
: i

. indi
e B TANEAC AN TRl STHREF 7 RO oL S B, The
estimaipdrvaiptaioiidghedditernsilt teripdiktarerais Ave ¥QCLOThroM¥ksewas: 57%

ﬁekgcgfmaibgcgu%ﬁﬁogﬂo@%@&Ys%@ ;;95;% %“ﬁ{et%%‘c%%? oK %t)aiéﬁ&mgaif%}l%re ‘

lurry ltered’in a lametér centrifige Wi

remeyed BihyReepéisiBlainan dHltendiah TEadisténiruye loativfadatbilkedding

670 WASE et WA 2+ HHTRIENbBROYNLQS AR JSMPLRATWE NERIARGS the end of
r,aré%in,g from 23 k%to 68 kg, and 917 kg of combined mother liquor and

the GisidRpndndmietetaite 4P Brasenir GBS PIDS PaS 8RE oSt 3% Wigive to
1olue2806/116038 PCT/US2006/015022 wetcake (containing water and

it e ot gt eyate e i
acidifiedhy addied liduar (hillcatdo8 938V evproBiit el 61 A3 oA gAY stirring for
. ek i baflen 2 ordareer
1 nolGKekeE rgactar equipned with, ?oazéﬁfe &ﬁvﬁ%@g gg?;gﬁﬁg%egg phase was

pitched-blade turbine agitator was charge
remaysaig shfhoisteenus lgsentaning watcthantdzheistahrss) vohtalrdeliPoinkg of water

and 009 AecthiR WetRAKEWAS Slushied InBaB Kapf Sthylacalalgand tbe&tcgig for 1

to 70C for about 20 min. The mixture was cooled to 25C and held for

houry, Gy &terpp! S8 ARRa Somrerselsins RiErsaiabve tbe Betierial daatuites dreiged from the
reactotiot@rnpelyieny ene ditecalohakasherntifugsl Qg Ofwele akaWash the

... finsed with 23 k thyl 10 ace A total of 55 kg of wetcake was o

i N 40 hE e e BN By HBECN e dirdy esp stiing

for 1duedr96 396 DSFmittrercormepdiitiend of dbtdctmbinach mothep kguaraanebus phase
Hnse Was, Q 0% DS 5% probucol. A total of 101

was of et yl%g(%tza{tﬁg{ m %Ig}l %agl%%%ﬁglﬁ?rﬂi%%gr a eﬁﬁf)ésea%dv aéﬁfeo&nmg li% kg

of witgsiend d e ketef eyttt aiflosyaicondenser, and a pitched-blade

turhing.AgiRtar 1A Jaesiimated weight AEMRR. sodiim SaItinhe 1o (166
mol) fclxlit" r%[?aﬁvf\{/ea%g_gg.k%]éggﬁrggg a%%?}gén ;3‘219 lahggﬁf)ﬁle mixture was an emulsion. The
mixture was re-acidified by adding 14 kg of 13.7 wt% HC! and 9 kg of water. After stitring
for 1 hour at 25°C, the mixture was allowed to settie for 30 min and 416 kg of agueous phase
was removed (pH of the aqueous layer was 1.0). The organic phase was washed with 170 kg
of water, and 204 kg of aquecus phase was removed.

To the organic phase were added 312 kg of water, 90 kg of acetone, and 0.9 kg (3.8
mol) of 17 wt% NaOH. Afier stitring for 30 min at 50°C, the mixture was allowed to settle for
30 min and 362 kg of aqueous phase was removed. The composition of the remaining organic
phase by HPLC was 97.3% MSP, 0.6 % DSP, and 2.1% probucol.

To the organic phase were added 312 kg of water, 48 kg of acetone, and 0.5 kg (2.1

mol} of 17 wt% NaOFH. After stirring for 30 min at 50°C, the mixture was allowed to settle for

36



10

15

20

25

30

yield of MSP from probucol, up to this point in the process. About 2/3 of

the solvent was removed by vacuum distillation at 200 mmHg. The

distillation was continued while adding 670 kg of toluene, and a total of
W4 @h%istillate was collected. GC analysis at the end oPGR&/S2006/015022

distillation indicated that the ethyl acetate concentration was less than 2

30 mivi%ndelative o6 220ctalsiphae e raixivee. Wak dbaisesmith anvaoditional 62 anic

Kk ne rajure was adjusted to 5QC. The toluene
phaségﬁ%%ﬁggsgggg/% ely a@%%%’ﬁo%ﬁ aﬂ}f?lggfﬂg%ﬂza 48 mol) of 13.7 wt%
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was (iR Vel kBeoriasition ass ke whing reusphkase WaEPietowet AftayiSP,
0.19 ehargiand b2 kg, ahwatgr and 240 kg of acetone to the organic phase, the
mixture was heated to 50C and 2.2 kg of 17.0 wt% NaOH was added.
Afi? R PIRETSPS6 i I 266k, I B BEYE Tat dbWegde seans fof kg (1.7
moljhéur anth IHDKY olteguenus Fhase:wass smoyek 3t Afha1aduet s tie for
layer%\%/gf:. 7dy\5ﬂ)§The composition of the remaining organic phase by HPLC

2%

30 mian UG0S PRSH WS PR BES or I RBTPPRS U Jo I B rganic

phasem BBl phasty WasMERINIG R aXse 200 DISPrad e, 2006/116038
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was chargedto the organic p r'stirfing for 30" min‘a

of Wi o EETAND (06 d 10 wamtks 267G, Hisunitie 85@sajlof adueotils firademin and

218 MR 567A6YEehaED &/ £OrRASLIOR 9] i IGpha PLC
i 5?%4% MSP. 0.07 % DS ,gﬁg}%rsoo %ﬁ%ﬁ?@gﬁﬂrgﬁﬁﬁ%ﬁgm
was gsBed Wi dg osERidmtF: 4 16F K8 o R mie Phig a9 Repef wallie axmerc

phassﬁmmﬁ?nwe@ b@@ﬂ;@@pﬁaﬁmﬁnfaiwaﬁ(zﬂi Q“?@f t‘%ﬁﬁg'@fﬁﬂlﬁtﬁ&@ﬂé@%ﬂ
8 of.. ous phase was, removed.(pH of the agueous layer was
el S B BT AR e k§ o1 WRRomAtEreg o
449 kgpictuiighase wakeethoGehmbheistydnicphadthodas tanaeniaiesiiat the
mespheric distillati i @th 4 kg of distillate had been collected.

m‘ueﬁéo The %%%%gti%o%g%%qgé%énuedﬁ%%%‘ggg %?%853@%? FEREREEC 3KE an
adjusigddftidinal FBUTRGBFUIstatelibtelculib e dl D zm dlRieatitheyene; of the

distilatiomindicates laebihsy Plene £RNCERIAIONNAS Iess Nan- AR WIS, ;
then tgﬁ%&{ltlve to heptanes. The temperature was adjustedto 80C and the

fifrEwas AR A AR BERBHr EGoigrer Reprmaslene filter cloth. Each

centrifuge load of wetcake was rinsed with 45 kg of cold hepianes, and a total of 808 kg of
combined mother liquor and rinse was collected. A total of 141 kg of wetcake was collected in
3 loads. The average wetcake composition by HPLC was 99.86% MSP, 0.054% DSP, 0.08%
probuccl. The wetcake was dried under vacwum for 6 hours at 75°C in a conical agitated dryer
to give 98.7 kg of dry MSP.

Ex-18C: A 200 gallon jacketed reactor equipped with baffles, 2 condenser, and a
retreat-curve agitator was charged with 98.2 kg of MSP obtained from Ex-18B and 207 kg of
acetone. The mixture was stirred at 40°C for 1 hour until the solid was completely dissolved,
The solution was transferred through a 0.2 micron polish filter to a 300 gallon jacketed reactor
equipped with baffies, a condenser, and a retreat-curve agitator. To the solution was added 23
kg of water. The solution was cooled and nucleation occurred at about -6°C. The slurry was

held below -5°C for about 3.5 hours and then an additional 197 kg of water was added over 15
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The mixture was cooled below 5C and the resulting slurry was held for |
hour. The 15 slurry was filtered in a 30" diameter centrifuge with a 1-3
micron polypropylene filter cloth. Each centrifuge load of wetcake was
WG W45 kg of cold heptanes, and 796 kg of combined@Tstiserkgusnz2
and rinse was collected. A total of 146 kg of wetcake was collected in 4

min. Icmm WAEFAGaLTeiCEkE camRRSIEom B 0 PENRRPS8MMSRnL 4 13

. % B‘(% %(11.} (i)t% oI The wetcake was dried under vacuum
mw’-‘?& ARG 75 ?ﬁﬁ 15 HoGHATS I yRITS GRS HB%E Widhot Bprure
of 1"H\3IEEoExaieﬁ@nd\tZergaﬂmyamkeﬁed»rﬁaﬁt@%iemgl phedihithidaifless dollected. A
total ('él%qgg f %n{jrom &é%%\:\%ﬁ%z t%r > Ch&c%i%d Wlt%z?ioc% uné(%gacumn for

alne Of acetone mlxture W

22 beytiy @tcat 4OC for tondal ammm@edmdtwm@@mlae@td&%olved. The
ExAS@ptign was transferred through a 0.2 micron polish filter to a 300 gallon
jacketed reactor 25 equped with baffles, a condenser, and a
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THF 30tuliameterticeitkfugeinith ein@rmie onppipropyore. fiteectadhdiRn was

I ckete was. rns d with a |xtur fl
comp%%%éqt% %}%%e%a%ace%one cg){taéleo ér%i mo ﬁ% %q% § §<§§Qi succinic
anhydgilectet? S adidF orasudiday of wéteake. vaae totigetatiin@ dotdsidiiien was

WRlcake yas e !
maln ated%ryeﬁogﬁggq%g%ﬁ#gw N%gégﬁ%%%g%é 116?)%?1%"%%!S allowed o

st T oS BI00S 0 S A= SO0ES AP AL SO0 ANBFERB probucol
The rea6t! eaipechwithibatiles d condensen an ttglopt@ heghlade 5%' crature

agit; as_char th 150 kg (290 mot) probucol and 179 k
or 40l éﬁ%ﬁ‘%ﬁ%&%@% HiE SRR (BEO NG e Pop 20 SC. Toe
mixtine rvead mitgneisio el fride inib dHd Emzsgj@haqmtestﬁ@asmdmm (the
ragur ess than 41 C. After the itia Jete, the
aqua&rﬁ?ﬁtf egﬁgsﬁ\ﬁ:i) d o about Xg nda soﬁ ion C?fl \gg%{ %Dgi rﬁ%ff) and 355
kg ofqgeeinie phrtsydeisin 288 ?demmmm wusld0mmirR 0BHe of 3% brine,
and 48] Hﬁ%&%ﬁfhﬁé@ adiionwasy *@ﬁf@@%@a%@wée% taé\ﬁé%r%@éafé §710%

difion was comp lete the reaction mixture was all 0 stir

bﬁﬂ%ﬁé 8&&@%?@%%‘@%&@&@@2@@% 3HoTSi405sBIBFonAdRBGM! 436 kg

of aq@é@mmsel%gh@:ﬁ@@@dlgﬁevxeée%@e@e%%@b@ ddition 0180 kg of 13.7
o HC1 at a temperature of 40-50C. After the quench the reaction
(Eolyme gﬁ ecﬁgﬁil 455 Feggreduced by about 1 via atmospheric distiliation,

and 408 kg of distillate was collected overhead. The distillation was continued while adding
390 kg of heptanes, and an additional 620 kg of distillate was collected. GC analysis at the end
of the distillation indicated that the THF concentration was less than 2 wt% relative to mixed
heptanes.

An additional 612 kg of heptanes was added over 65 min maintaining the internal
temperature above 70°C. The mixture was allowed to cool to 20°C over 70 min and then held
at this temperature for about 2 hours. The slurry was filtered in a 30” diameter centrifuge with
2 1-3 micron polypropylene filter cloth. Each cenfrifuge load of wetcake was rinsed with a
different amount of ambient temperature heptanes ranging from 23 kg to 68 kg, and 917 kg of
combined motber liquor and rinse was collected. A total of 233 kg of MSP/DSP sodium salt
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The mixture was allowed to settle for 30 min and 245 kg of aqueous
phase was removed (the aqueous layer was pH 0). The organic layer was
washed with 303 kg of 3% brine, and 357 kg of aqueous phase was

WRHEVEH  the organic layer was washed with 303 kg of 3% BriHES 46015022
422 kg of agueous phase was removed. To the organic layer were added
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the disfidlatige Weieare BaripoghidnisjaisprB wistien wes Mshal 2. 894 DSmive to
tolueafd 0.9% probucol. HPLC analysis of the mother liquor indicated 5 99.8%
‘probucol, and 0.05%MSP. Ex-20B: A 300 ?allon jacketed reactor
eqUiG PR T BAMEEcd Rk draddition & e rEibrmeend ibmisapptatare was
adjustedscchergedivitbi 2 keialdd SRS, Rl saibwreicalEnd GaNRiNINGmol) of

12,7 Y R AR B ORI Sk O 30 G MR G SR A e Bhowea
to settle for 30 min and 190 kg of agueous phase was removed (pH of the agueous layer was
0.6). The organic phase was washed with 181 kg of water, and 185 kg of aqueous phase was
removed.

After charging 312 kg of water and 240 kg of acetone to the organic phase, the mixture
was heated 1o 50°C and 2.2 kg of 17.0 wi% NaOH was added. After stirring for 30 min at
50°C, the mixture was allowed to settle for 1 hour and 349 kg of aqueous phase was removed
(pH of the aqueous layer was 7.5). The composition of the remaining organic phase hy HPLC
was 98.2% MSP, 0.3% DSP, and 1.5% probucol. The composition of the aqueous phase was
10% MSP and 90% DSP
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ethyl acetate and heated to 70C for 20 min. The mixture was cooled to

25C and held for 2 10 hours. The slurry was filtered in a 30" diameter

centrifuge with a 1-3 micron polypropylene filter cloth. Each centrifuge
Woaaoefiipaitalce was rinsed with 23 kg of ethyl acetate. A toR&IIGF SR &t T2

wetcake was collected in 3 loads, the average composition by HPLC was

10%nM&Ri@iati300 % BSRathemeoMResitian hthec embine doeBeF g BRase.
d 2.3%

and rins 96.6% P, 1.1% DSP, robucol. The elevated
A AR ki vl SRRt AR B SR ACH i e
aqueeqEpRe N BITSEse \With treppasis diltrd i drem dne preyiots phEec g $15eD was
05,46 totah qf&?% @391: %Q;ﬁl_g‘%eg%g ur(poci)_ther liquor and rinse was loaded to a

500 gallon jacketed reactor equipped with baffles, a condenser, and a.
pitdRE@ISRaRePRAY e nefidibed Pheddiinidtse aféRECIMER sobilyhisadtl water,

AtrelstRenltate veas 4089 HO8:mel RsshiineEa P8 2R YR dhaf MPTsH ¢

probucol, up to this point in the process. About 2/3 of the solvent was

2qUeRIHBNASE WSVARONRT SRStinAHsRAEae A ST oiStm s akase was
wastedntiii e s2white adeinand 87d®affiluene, pRdkaaladabd42 k8 Qlanic phase

distillate was collected. .GC analysis at the end of the. djstillation indicated
was e e T A LR 0 5 GhoR kg A goen olected
tolTéndisBBdTior wixtureiwad dihiteddditly adedddiitrpln2d keiahtaldenmal 464
idifi ) i 6 4 t) of 13. %, HCI
ke o A B AR R R e e
tolueatRiE1E Ao & 161530 thah Hher tYes ke bf taduetussp e enasrrameoved

adjndRHl Pfsthe aguaousiaver wasif s The: %%aﬁ&%i@%@o\%ﬂ%ﬁ%wth

181 kg of water, and 182 kg of agueous phase was removed. 30 After

chafSifsEs REARISEP AN 2%o%y Biedeatiime fuas Braaale fradwumdine
sluxryfmc'ld ufetmameam&fmé@@ anifidc@i(lQ mih@frdﬂpgwﬁ%ﬁi@éad Hﬁ&@ﬁicioth.

a After stirrin r 30 min at 50C, the mijxture was allowed to settle
Eac ek D A W A3 5B T 446 CE of
com'PGT USRO06/045022 insmarec ! iFtiedcompaditibnefith e fremeadningergaRiges in

a %MSP and-9.3 % D T ti the
P e e
0.04%mreiierodnd By wefakasapfietbuienyaenie, Sirmkd 5 thernptirétias. conical
agitahQale iR 20k 804 kgqd-{1810l) of 17.0 wt% NaOH was added. After

stirring for 30 min 5 at 50C, the mixture was allowed to settle for 30 min
antr 2Pk g Al filistdapkeied wrarboraimsnae WHE rdilpnt vrerfisaemisand 2
retreiRASE: CRIRAILH WaRBIQMEHIANXPRE VIR 10:IRCO MRICIS- 198 and 214 kg of

acetone. The mixture was stirred at 40°C for 1 hour until the solid was completely dissolved.
The solution was transferred through a 0.2 micron polish flter to a 300 gallon jacketed reactor
equipped with baffles, a condenser, and a refreat-curve agitator. To the solution was added 24
kg of water. The solution was cooled and nucleation ocourred at about -6°C. The slurry was
held below -5°C for about 3 hours and then an additional 204 kg of water was added over 15
min. The shwry was warmed to 25°C and filtered in a 30” diameter centrifuge with 2 1-3
mycron polypropylene filter cloth. The 300 gallon jacketed reactor was rinsed with a mixture
of 113 kg of water and 113 kg of acetone. A total of 597 kg of mother liquor was coliected. A
total of 154 kg of wetcake was collected in 3 loads. The wetcake was dried under vacuum for

26 hours at 75°C in a conical agitated dryer, to give 103.8 kg of MSP.
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phase separation. When the reactor agitator was re-started, the remaining
mixture formed an emulsion. The composition of the emulsion by HPLC
was 98.4% MSP, 0.10 % DSP, and 1.5% probucol. 10 The organic phase
WA Hvas acidified by adding 11 kg (41 mol) of 13.7 wRATHEROdH 5022
160 kg of water. After stirring for 1 hour at 25C, the mixture was allowed to
EXAswiHeforB0 min and 378 kg of aqueous phase was removed (pH of the

s o AR S R s e S al
pitchpgdfheds wmmk@mfwarémga@j WIB K b 400 oud) phaseviasd 159 lcg THF.
To tR/RONRG. TROPIGARE RRASSYACARASANPIR By Srpashiee ABlatakac im

until about 766 kg of distillate had been co ected on was

THE @stRbedaiing ITTEPeRE A MEs lensdhan AdGichatbe ddgision was
complisk|aie waneolacteddd ¢ apalyaiscat the eamabiher isfillayensindisated; ;.
my‘lﬁﬁ é et éﬂé& ncegg n was less than 40 wt% relative to heptanes.
A Ih%p? s %@t@&%@é@%n%@%%ﬁ@%&%f&}ﬁ ififem s
mairpaldafonaloden Rg Adtkohbepianeswkh eomsieay a&@@ﬁﬁ&&f@@h@ﬂﬁ@%ﬁ@ge& to
: sultln slur a farlh meter
s e e A e e bl
Ioa%ﬁ%ét@%@%@n@ﬂﬂhh%&&@@ﬁmfd Heptarfes, andla Hgthkiof 805
temgtBeRh OB ARl AN seBs SRUBCIRIARIRLOLI AR 9hec.

wetcake was collected in 25 3 loads. The average wetcake comp05|

The gyt waqaloggBestriishds 60min mep4ake of @m@wemﬂ@ovewmoved (the

aqueWﬁtFé;}l@ M@%Hf@d vn@%&a&%&%ﬁ%&%&ﬂ&%@%@@% 3 €00 Sﬂ!ne and 357 kg
fa |tate% erto % .3 kg ofdry MSP. Ex-20C: A 2 ép%allon ac keted
of aqitklicy a %?)Sefﬁ TR A FSBPS AT BB aCd iy e e atene, and

422 Yga ehergechivith 895 }dngooé{t\/l’ﬁﬁ’tﬂdabagmcbfmm Emra @&ia@m&?g kg afoBkkine
i s stirred at 40 for i hour solid w
and 9’%?% ely(}ﬁI (%%ﬁ/@de{ VTVI%'e sof(t%n Wad ranéjferre L?geﬂ 46 @ﬁ?@?&fiﬁ of
aquep’éﬂ|Bh3ﬁ¢t§ra&f€ar®®®ﬂqﬁlmmmb§eﬁeawmﬁéq&pped with baffles, a
conie0seimane AIeeat Ge aalat.Lo ha Saluon Was tdled AbiitGion,

of water. The solution was cooled and nucleation occurre

and 4Rk R A s pallotabry eBmss ﬁ@wﬂy@ﬁ@mwtmm bdldwadding
500 kBGrfiaspabeulAhavEaanskhenareadditianallrd kaplwatenw @ﬁa%%ﬁ’s?é’c the end

5.min. The Iurry was warmed to 25C and filtered in a 30" diameter

of g A SR B SEATEE Tier b Sote e heptancs

An afeitietettiedotof Wasariasedawitied oVt 8Emin maintaining the internal temperature
above 70°C. The mixture was allowed to cool to 20°C over 70 min and then held at this

temperature for about 2 hours. The slurry was filtered in a 30 diameter centrifuge with a 1-3
micron polypropylene filter cloth.

Due to poor filtration, the isolated wetcake and mother liquors were recombined into
the 500 gallon jacketed reactor. The slurry was concentrated via atmospheric distillation with
345 kg of distillate collected overhead. GC analysis at the end of the distillation indicated that
the THF concentration was less than 0.5 wt% relative to heptanes. An additional 216 kgof
heptanes was added over 15 min maintaining the internal temperature above 70°C. The
mixture was allowed 1o cool to 20°C over 70 min and then held at this temperature for about
3.5 hours. The shury was filtered in a 30” diameter centrifuge with a 1-3 micron

polypropylene filter cloth. Bach centrifuge load of wetcake was rinsed with a different amount
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of 113 kg of water and 113 kg of acetone. A total of 534 kg of mother

liquor was collected. A 5 total of 132 kg of wetcake was collected in 3

loads. The wetcake was dried under vacuum for 26 hours at 75C in a
WebHitH! W#ated dryer, to give 83.1 kg of MSP. EXAMPLE 2R 81008BOT:2

mL straight-walled, jacketed reactor equipped with a condenser,

of mgnéeﬁzhaaﬁadgmm?ptlm itia%sgiﬁgﬁﬁsig %% i@ he ht@!%wa%qtlgawe@lnwﬁﬁbd mother
. . . .o mm ropuco . 0 this solution was .
Rt e g S S

wates ol kepadeeth ataheotivakifnurd lemipeTattiseanas lessdiaromB3GitkiténytHeLC was
g1 28dditign,was complete (the temperat the mixture, was adj sted to ..

PR PR A e B et B
99.8% PHFuRRls ad deePBPEPB0O min. The temperature over the addition was

maitained 2t 4O ARG, Allendhe-addition was L ampiale e EeRCH0N: »

__mixture was_allowed to stir for 15 min. Analysis by HPLC indicated 56.9%
pitchfSpade OIS 8B 1ETI95 AU §bBHEA  § Ke e AR Wasodinn ened digke
(contﬁi@iﬁ@Wa&id&E%ﬂe@f&Zg?@@ﬂ@d L) @lﬁfZ?A}ld @Qé'—v@&cﬁk@@d hlﬁ%ﬁh@ﬂi@ of 862 kg of

40-50C. rt nch, the mixture cogled to 20C and the phases were
ety S A BB Ty bR A 0108 TR B QAR YAV Rt b A gl 1o 2
hoursvitBhé 51drgy of R0R)6<281 nin 80T ditheserganie fayewivie rel sioed 3bpdigpafpylene
%. b 3.9.0 (7 mal). of SN. NaQH mixture was, stirr
S I T e AR R BRI Bl of
62 kg of wikeakspgetiedlseipdvas dontse firatentasy ehstiiediopnduatibspivetitd% MSP
and U6SBIIe updl 0GBt af shigillate. bad Peemeollerle dieaRYas 96.6% MsP,

temgﬁrature was 72C). The distillation was continued 25 while addin

L 1% B mIG e EIRELCHn g & HaurshaiobsechoraE iR R Ehmstde
cont4fitadtieRoios iemnprratbie o8 skmpRvadditannt 240:M kehhBPiRBAsus

rocwastgdded over 10 min while maintaining the reactor temperature above
PrOcBE e slurry was cooled to 20C over about 1 hour and held at this
tempetaitaf@ Torks® frihyThvetsiamy tvas filtered a@ndstheaneindddowa®0 galion

. i 6.2.0.0f-he LA total of 66.6.9.0f. MSP/DSP. sodi
RS 002 BRSO ARELASHOBE B 1

estimgderyes s DY Bibicdivwasaitan the filens we. 108 RSB, 8%suprolguctl %

ﬁeld%?k@,ﬁﬁ%hﬁséﬁo%g%? Hrateindicated: 2296, MIP and, o7 4% jprobucol 38
WO 2006/116038 PC /US2006/015022 EXAMPLE 22
removed by vacuum distillation at 200 mmHg. The distillation was continued while adding

767 kg of toluene, and a total of 1427 kg of distillate was collected. GC analysis at the end of
the distillation indicated that the ethyl acetate concentration was less than 2 wi% relative to
toluene.

The mixture was diluted with an additional 621 kg of toluene and then completely
acidified by adding 66 kg (248 mol) of 13.7 wt% HCI and 118 kg of water. After stirring for 1
hour at 25°C, the mixture was allowed to settle for 30 min and 188 kg of aqueous phase was
removed (pH of the agneous layer was 0.9). The organic phase was washed with 181 kg of
water, and 182 kg of aqueous phase was removed.

After charging 312 kg of water and 239 kg of acetone to the organic phase, the mixture
was heated to 50°C and 2.4 kg (10 mol) of 17.0 wt% NaOH was added. After stirring for 30

min at 50°C, the mixture was allowed to settle for 1 hour and 347 kg of aqueous phase was
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Ex-22: A 500 mL round bottom flask equipped with a condenser,
mechanical agitator, addition flannel, and N2 bubbler was charged with
40.0 g (77.4 mmol) probucol and 60 mL THE To this solution was added
WIDWWILIPEE2.3 nrmol) of 1.41 M benzylmagnesium chloride BCR US3e415022
such a rate that the maximum temperature was less than 43C. After the

remoadd|itiome veaspositipl et eiempey 8fdsaio b BiXHIPE Was LalEE $® and

o C and a solution.of 8.1 g (80.9 mm yecinic, anhydride i, 95
ER s bl Bt el e R e R
Aftenchimgaiged 2k 89i1atrAfté SThz additiemwadicomgiete theseghetioixture was
cardBigt loyed to Stirf | ' Ciindicated 64.3% .
b Bk (1 Sy AL oo Wy BT et e S 30 i
at 507§y ihe e sibie s aBAvEIUS. rtig feosAunialiret 27N o anusesniberature of

remo¥éd44e AfBIHNG BMRREE pIBIBbILIR FRaleeWe-AAsn 2REL the: PhASE S WE S icte

" separated (agueous layer pH was 0-1). The organic layer was washed
phasq SRATgIITT o0\ T 1o R 15 84 SisliEalSy e reapae THwy fopmed an
emuldioo Miineansh2ibioh@{ HR%mimeth ol 1S Malid ATORISFXIITE WESEP, and
1 50/5“{53930 20C for 15 min and the layers were separated (aqueous layer
) 0[ﬁ—l was 13). The organic layer was concentrated by distillation at
atfiosphnc press (eeulstiing 08matidof elistill adéihad biee vt olleBtelii 3.7 wt%s HCI
and 16B3G/BE RMPCIRAUSWARRC) e a1 IR1R0 MRS CONIRURM WP erte for 30

adding 160 mL of heptanes, and an additional 157 mL of distillate was

min FuhR e @eons @hets remperinireas thseyuprraliarionsd RAD Mbof

compRRianes wasAdAR WhilsaniaiRng e easioriempersiue &t 49; (hGcol.
Tlﬁbslurry was allowed to cool to 25C over about 1 hour and held at this
te

R PEEATE 31258 FoUREshHE gl Hy WetOR TEHEE 2R he Kedrcusoprhase was
remowashﬁcbwf(@mi(ﬁ@}mé_e &fd epiﬁﬂﬁﬁatﬁd;m@dt@folﬁh&r@ afsﬁﬂﬁaéﬁ eRisaeivnTss ke
.Salt wet e (cantalnin aler.an eptanes) was collec ,t
of g e S Bl R g 5 e or

heptaprsburbirHPdiGeanaiylis ob fdeiltrxte mdicitedd> 998 gpyaibuctle end of the

: distiiE%%M?di&tgé tﬁﬁﬁ'%ﬁeﬁg go%ﬂ%%?%% Q%éqggsﬂcﬂgg \gr'l%g %e%?\g\';[g] i§ heptanes.

condenser, mechanical agitator, a n funnel, and u r was
The temarge R SEBESIVMSPIDB O e sl saitandibake vileanaddiviener499 ke
of hepladieptanes) obtained in a manner similar to Ex-22. The wetcake 30
composition by HPLC was 77.9% MSP, 20.5% DSP and 1.5% probucol.
THEWEIEARE WASSWRTIBHNY 306 #HE BF isrideeaiumasedcd Buc hepr and

then fibaut kaB0t: Aliecadongifurlughivater tadhe shititote-RHHIENAS Each
ncfiplisaa R e a0 s e e s,
combined mother liquor and rinse was collected. A total of 142 kg of wetcake was collected in
3 loads. The average wetcake composition by HPLC was 99.86% MSP, 0.09% DSP, and
0.05% probucol. The wetcake was dried under vacuum for 12.5 hours at 75°C in conical
agitated dryer to give 89.3 kg of dry MSP,

Ex-20C: A 200 gallon jacketed reactor eguipped with baffles, a condenser, and a
retreat-curve agitator was charged with 89.1 kg of MSP obtained from Ex-20B and 187 kg of
acetone. The mixture was stirred at 40°C for 1 hour until the solid was completely dissolved,
The solution was transferred through a 0.2 micror polish filter to a 300 gallon jacketed reactor
equipped with baffles, a condenser, and a retreat-curve agitator. To the solution was added 21

kg of water. The solution was cooled and nucieation occurred at about -6°C. The shurry was
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39 WO 2006/116038 PCT/US2006/015022 wetcake by HPLC was 1.3%
MSP and 98.6% DSP. The composition of the combined filtrate and rinse
was 96.8% MSP, 1.1% DSP, and 2.1 %probucol. Ex-23B: A 1 liter round

Wbt #8438k equipped with a condenser, mechanical agitat®S TAdaRI6f ;15022
funnel, and N2 bubbler was charged with 317.6 g of toluene filtrate

held OblgineddramabxatS as&swmmmamwel a@I dgd%a&gvﬁswaa@a ang 15
of 1 N HCI. The sti redf and th ers wer
i S R B A S Sen e R TS

mxcrwasidgptwmml@ﬁl@mmthteﬂé\ﬁe@ ghidug mgl@&@rgmfmmrmddlx@ml&@mmm
ofz1?018{%@%?&'&&9{@?@5m%@%ntehe %&‘ﬁs‘é’@ﬁ t&fg%j%;awgss“'ﬁe%ed A

0 min. The layers were separate e con%posmo

total 9§ habks Pragealasaucetedns i drideda. e DSRAThwascmpdaiibn wictven for

26 hEBROANNG QARG PHASEMATIREA W MRR30. 2% PRiRpand 2.1% probucol.
After charglng 100.1 g of water and 10.0 g of acetone to the organic

EXAﬁ‘ﬁ ke mixture was heated to 50C and stirred for 10 min. The layers
wm-sepﬁrmednﬂ BeREmPasED rjaalﬁet{m AGUROEUGIHREEWMEAS BM%MSP

s R e

probatkdwaﬂﬂb%gfﬂ}ﬁ@‘ 2% tndsthiemoacicifiadiiby 2ddin g 4 4mhmof) bN M EL.

bm@%%gjéggwga%iéa% ppﬁﬂef‘ %M(%Sa ki El%r%a?xq L%tﬁgm%er%m% 2ess than

Water e composition o rganic p ase

43°ChyAir e iéd o 894 MSPlelr0RedaDseraarl o isrprobircots PR tedaniebout
40°CRARSEVRgRANGE iEta by At espReHC distlaton w1y Ioamy%&%&abd%er 30

20 distillate had beén collected. The distillation was continued while

min. S Re RS ARE OP HE R AN NGR A R RRERA R ANE 6 it widition was
completiegtedadivadditional 240 10vc0theptanes was agddedivwbhiernaiitainied

569%3&/{%?&%@%%@%%‘&%?% 17 %Ol?tcalgture was allowed to cool to 25C,

ion Was observed C. The slurry was cooled below 3C
oVEhSavimonamc hedﬂcfmwﬂvh%ﬂdtrmsiﬁdiﬁiwaﬁ fltered }aiadzﬂmeivueﬁ@a‘ﬁé{(jl at

6 f.G %%‘?Qﬁ’? r
¢ tem\g\%e%rﬁgr?tq%%aw\ég%uum ov%n Qltggé%t Bana ysis by ?j?yL? icat %5169@5?5 yvere
sepaiSH 2ued% IBSPPENG0 BdYo Ei@mygmz@mwwm&mﬂa 45 25008 10%

brind O¥H %QQ%&HJ'&%&%@B&QM@‘%@%@D%M&&&@'8"3'%3(‘7%‘%%5%1) of 5N
addition funnel, and N2 bubbler was charged with 26 g of MSP/DSP

NaOHo i ux s Stankar et 30 with watenawd ﬁ@éﬁaﬁ@%‘sﬁmmﬁ Grqueous
layerPERAGI 1SIMIlar to Ex-22. The wetcake composition by

The organic layer was concentrated by distillation at atmospheric pressure until 106 mL
of distillate had been collected (reactor temperature was 72°C}. The distillation was continued
while adding 160 mL of heptanes, and an additional 150 mL of distillate was collected (final
reactor temperature was 83°C).  An additional 246 ml of heptanes was added over 10 min
while maintaining the reactor temperature above 75°C. The siurry was cooled to 20°C over
about 1 hour and held at this temperature for 50 min. The shurry was filiered and the weicake
was washed with 106.2 g of heptanes. A total of 66.6 g of MSP/DSP sodium salt wetcake
{containing water and heptanes) was collected, the composition by HPLC was 79.1% MSP,
20.1% DSP and 0.8% probucol. HPLC analysis of the filtrate indicated 2.2% MSP and 97.4%

probucol.
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HPLC was 83.5% MSP, 16.2% DSP, and 0.3% probucol. The wetcake
was slurried in 80.7 g of ethyl acetate and heated to 70C for about 30
min. The mixture was cooled to 25C and held for 30 min. The slurry was
Wikedtd 1#H8 wetcalce was not rinsed. The composition of thBCAPRE6/015022
2006/116038 PCT/US2006/015022 wetcake by HPLC was 20.7% MSP
EX 818 3% DSP. The composition of the filtrate was 99.0% MSP, 0.8%

DSP, and 0,1% probucp]. EXAMPLE 25 Ex-25A: A sample of toluene .
fnts%&ézafbﬁtéﬁ%f ﬁfgﬁnﬁ%‘ﬁﬁa%‘%am Hagk @BERRrdd S IRATRET Singries! agitator,
addifoe 23Ap\vasi dorieénimtedsahagatariieyapqr a1or antbihercdautingdsetianr,

led t PLC ' he dried MSP .
T S s eI A
in THE 2 SBLC 607 thet & B0 temtaine teiohESG 26 A AGié3Tg efdition
was &8%@% ghg %eﬂp@lfa\%@é%f fﬁ@%@xﬁg@g&ﬁfs Ia&iﬂg& %eaﬁ?oﬁm{ﬁg@%ﬁ’ gsg%%%Hof 8.1

vial. The mixture was stirred for 20 10 min the layers were separate
& (80ot By fresiaayRyids B OF mlobdnieppddsd (s Mt dMhRticmDg ajure
over GhanatBliof hedaners Mid Det Separate leanly A QMY0 @3:810kaaLau8on
was coIH—zcte . To_thee\?};‘ganic phase was added 1.0 %{}@Iater and 1 92?;3%% .

T YR A R O TS e hY BB Y AHd-hSHRATR S 15 SHMBE:

and 2ay8tspelithueol separate cleanly. HPLC analysis indicated the aqueous

phase contained 44.7% MSP.and 54.4% DSP. A E 26 Ex-26:

0 SUES SO deetiin LA SBEAEN FRBSACE s BBl Eren O o
a te@@ﬁ@eﬁf\&aﬁ?@n d OBy @WH@I wtaraddedddos 200mhdiiad. hlages were
separMBEVESAS BHiregrian 2Q).min 4he 19%2&% VeEe @39%%5&@ {pi eOM%eg wL of

aqueous layer'was 8). The organic phase was washed with 2.01 g o
wategv(;lf

ey R lelerseparamid W RiyiTe i vbganitnpRase AL maed) of SN

NaOR.031% 2xwvéerandt-a%oaetones The MixiHeyas wired st 4o Apdous
i ali%vyed tésettle. HPLC analysis indicated the agueous phase contained
AYCTRA osl\}l P and 25.0% DSP. The mixture was heated to 55C and
allGivedt tardetthecrtiRk Eranalysisibgicatathibe agieouhphaseseontaingdi 03 mL

. % P and,70,4.DSP. Without separating the layer dditional .
or e e N D, R R Bomomcs
whildradiiateth 88180 PR rId80 204d08PnAE NalsiSditthaagaeniEphdgfnal
reactfl RRGAAMIcAlEM 29696 MBE AN, 100901 hgé@bé?%&sf& G IR

_ phase indicated 98.8% MSP, 0.2% DSP, and 1.0% probucol. The layers
malnEiEs denh et tane a0 6f Tihter washeddeet thellsyehie prride 2Atepver

abouBlitkiRg 4he Wit @kemperature for 16 hours. The slurry was filtered and the wetcake
was washed with 120 mE of heptanes. A total of 75.1 g of MSP/DSP sodium salt wetcake

(containing water and heptanes) was collected, the composition by HPLC was 82.9% MSP,
16.3% DESP, and 0.8% probuecol. HPLC analysis of the filtrate indicated >99.9% probucol.
EXAMPLE 23

Ex-23A: A 500 mL round bottom flask equipped with a condenser, mechanical agitator,
addition fonnel, and N; bubbler was charged with 52.5 g of MSP/DSP sodium salt wetcake
(wet with water and heptanes) obtained in 2 manner similar to Ex-22. The wetcake
composttion by HPLC was 77.9% MSP, 20.5% DSP and 1.5% probucol. The wstcake was
slurried in 300 mL of toluene and heated to 80°C for about 15 min. After adding 1 ml. of
water to the shurry, the mixture was allowed to cool to 25°C and held for 2 hours. The shury

was filiered and the wetcake was washed with 60 mL of toluene. The composition of the
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ambient temperature, the organic phase contained 99.0% MSP, 0.03%
DSP, and 1.0% probucol. EXAMPLE 27 30 Ex-27: 0.5983 g of MSP
sodium salt obtained from Ex-25A, 6.37 g of toluene, 1.58 g of water, and

WO, Zdg10643W HCI were charged to a 20 mL vial. The mixtureP@Wad Stixree) $612
20 min the layers were separated (pH of the aqueous layer was 7). The

Wetc%eg %g’liﬁ}plh@%%é{vﬁ§ %’W gn&% 6%%06 o tf‘ﬁ’@&%?n ct%?ti'@ﬁ’gf SRCRARE filtrate

cleanly. To the organic phase was added 2.02 g 41 WO 2006/116038
and 1PETNIS208% 150201 Ydier atnd 2.00 grabetshe. The mixture was stirred

at pRGaAndallawediosstiemifit egﬂgﬁéa' sindicaiasktheragvenuspnastor,
_contained 90.2% MSP and 8,9% DSP. The mlxtﬁre was heated to 55

additomugRRl St SRV BRECAREs LT Th ditAted thE LGt Bl pHuganed from Ex-
23 A CUotaiaedhHo ke Sfanth 18: owakPa b aut separaiiy e layerse arus

. itional 1.5 g.of acetone was 5 ad Analysis of the agueous, phase .
st s S b TR O e LY LA L o B Db organic
phas®B850aghefl MBP1Sd diwivsatt obtained from Ex-25A, 6.35 g of toluene,

1-4/rQ, Qf WAL 08RG QAR LLOLL N bl Ibﬁ%ﬁw@tﬂéa&%i{{fghé%ﬁﬁém&me

the layers were separated (pH of the aqueous layer was e organic

was pqiecbiovalt’(vanh sarafior b Widsyorhy 9 tapeicse petafomesiy. of the
aqued @ HIRQraani Nhaseswas agded, HP rwalehaRdid-A0 HRCAlNRRnE Resanic

mixture was stirred at 25C and allowed to settle, HPLC analysis indicated

Phasgges ddotidiPphdse e dbiddd 100oR s T dirE Ra s Nebee wgrter and
10.0 25€ sdal pwed der settishdsi B nanalysisaiheaied he@que etisqah@ases min.
ontained 100% %ISIEH EXAMPlTE 29.15 Ex-29A: A 500 m%d_q%&ggtto

wi

X a o
The B W CRTGLT whtt 385 58 Sy Bl et comaing NS 005"

DSPsddienorsattsobrapistidncasinmigorpannphie: Be2%]. T He\Edm pdsitioR3yand 2.2%
probitiol CHHE3RLn aiMSR Ryt A8 T, aRd %-9?@@58@;&9&!-a11!a%@!§f9§%ddmg 19 mL

contained approximately 11 wt% MSP (68.6 nnnol) on a free acid basis.

of 1 Fidrafevsbisragidifidd Bitadeing &3 BasetaiRiHEr croaisphedy e
wastid fkn obwatesr JhepHhef iheaauenus layerwas didsdhemauecus 89,8

P layer was rem%v;)aq 9nd the qrganic phase was washed with 75 ml, of
MR AP atidifred BRSPS tate organic phase was concentrated by
distilatign:at atnesphetithdpressed @ yatildBicgofidistliaie was feiectEtnL of

st I I S o SR A e Sral e TR Pocor TEHhliraes
and anasddGaAPbadditiddaiiBi6 wis oblieptands wiktaddb2laml thé hepxiuce was
added/ @hile maintaining the temperature above 85°C. The mixture was allowed to cool to
25°C, nucleation was observed at about 48°C. The shury was cooled below 3°C over 30 mun
and held for 1 hour. The shury was filtered and the wetcale was washed with 60 mL of cold
heptanes. The wetcake was dried overnight in a vacmum oven at 55°C, anatysis by HPLC
indicated 99.9% MSP, 0.03% DSP, and 0.09% probucol.
EXAMPLE 24

Bx-24: A 250 mL round botiom flask equipped with a condenser, mechanical agitator,
addition fimnel, and N> bubbler was charged with 26 g of MSP/DSP sodium salt wetcake (wet
with water and heptanes) obtained in a manner similar to Ex-22. The wetcake composition by
HPLC was 83.5% MSP, 16.2% DSP, and 0.3% probucol. The wetcake was slurried in 80.7 g
of ethyl acetate and heated to 70°C for about 30 min. The mixture was cooled to 25°C and

held for 30 min. The slurry was filtered. The wetcake was not rinsed. The composition of the
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25 cooled to 50C. Some solids precipitated out of solution. All solids were
dissolved by adding 120 mL of acetone to the mixture, Ex-29B: A 250 mL
round bottom flask was charged with 114 g of the heptanes/acetone
VRt e3tained from Ex-29A. The solution contained 10.8R§ &fUYASS/015022
(17.5 mmol) based on HPLC assay. While stirring the solution at 50C, 30

wetcgkeft- mmmw%dimﬁm f% ﬁ% ﬂ$P0|i?9é an%J@s@” idryéﬁ’rﬁeagﬂﬁl ¢ Jhe
ew e min and the layers were allowed to settle
99. O%?&I{%Ea%g%?sa?}g {j?ﬂ%%’ll{j’ﬁhlc layer contained 99.7% MSP and
EXAWBPLDEP, and the aqueous layer contained 33% MSP and 67% DSP.
S t anl nd the H of ous laye 42

Whg Za%@é/ f %g%% %g_}_%% igﬁ’é elgrgriagﬁ%l\éﬁeng aﬁ éoﬁm us%yer
manyg7sirgla An Bxditibhaes @gc@ﬁm&mmwduwwm@mémaumngnng solid
was %@%%%%M}ea% Bripg 106 olHRR: AL BRC 1A 0RE0 3%, BIINg; cateé

: dded. The mixture was stirred for 15 min and the layers were allowe
98. 2%%%‘9 HPelahatpsid fitiesrkerehe organic layer contained 99.93% MSP

agﬁ;@ﬁ@/@%ﬂ aaﬂz&t@@aai@gu%ﬁo@ex(%{%@éﬁm)ﬁé Mdd &) Mﬁlg’so%@shwf&@ 181g
m ueous er g), ana |t|ona g of
O B S Dl IR AL e o BB B e 20
min $tirfgisolutiosincitatéoDOL 16 MSBy s @aﬂz%xﬁﬁ %}aﬂ&@csgfa:@r@mm lwki@rashed
I addin 1 O m 4. m 15 mL of
i 8 A D s s hadi e e
Goﬂea@éea*@ﬁa;@éga@g Bhays sasdifitibhal dvgrst avétbhe aackibss §iof miatere was

stird 818 fddagh tﬂé@%&%@tﬂlﬂﬂd&f@?ﬁ&%@@ﬁd%ﬁ% g&mﬁ%ﬁeﬁkﬂi@z Miysic

agueous phase was removed (20.0 g) "and an additional 4 g of acetone
mdlc\?&ﬁ%%ﬁ&%ef&‘%ﬁé%%rﬁ%%&%@a?rfm AR gad E4AK ﬁ»?@ 30 Ex-30: A 29.2 g
EX A samerxef toluene filtrate containing MSP sodium salt (obtained ina 15

n A) was charged to a 100 mL _round bottom flask.
T o AT 53 Bl ST s b0t B0% B aniss ¢
of w&er%ngdrolba gobl Baém}bwd:ﬂﬂcﬁeassawoﬂa& fitatacontainedvey Siwt¥oior 20
e |d basis, The filtra artially,acidified
i %{ISSI dg “ Sgg\?%gqteé%ag)r% {%Qg GRS fﬁ\ﬁ%véﬁlml‘% arlrlfﬁ( h PSS washed
with gtm@émmmammemm@tmmn '@1&¢mgayenmﬁere@eﬁéeatw5 g
waterl e gapitRbase 20:were added 4.4 g water g@%‘é@%&&?& Sl

mixture was stirred at 50C for 15 min and allowed to settle. HPLC

analygigdntiratetibe Sy ape sfganiongertohiiink P B et MSPDERB VB B SRy ture Was

heated to 55°C and allowed to settle. HPLC analysis indicated the agueous phase contained
28.6% MSP and 70.4 DSP. Without separating the layers, an additional 1.5 g of acetone was
added. Analysis of the agueous phase at 25°C indicated 68.8% MSP and 30.2% DSP.
Analysis of the aqueous phase at 50°C indicated 29.0% MSP and 70.0% DSP. Analysis of the
organic phase indicated 98.8% MSP, 0.2% DSP, and 1.0% probucol, The layers were
separated and 2.0 g of water was added to the organic phase. After stirring the mixture at
ambient temperatore, the organic phase contained 99.0% MSP, 0.03% DSP, and 1.0% probucol.
EXAMPLE 27

Ex-27: 0.5983 g of MSP sodium salt obtained from Ex-254, 6.37 g of toluene, 1.58 g
of water, and 0.74 g of 1 N HCl were charged to 2 20 mL vial. The mixiure was stirred for 20
min the layers were separated (pH of the aqusous layer was 7). The organic phase was washed

with 2.01 g of water. The layers separated cleanly. To the organic phase was added 2.02 ¢
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and 2.9% probucol, and the aqueous layer contained 17.9% MSP and
81.0% DSP. Without separating the layers, an additional 4.4 g of water
was added. The mixture was stirred at 50C and allowed to settle. HPLC
WahiRidGidicated the aqueous layer 25 contained 17.2% MBH/AREP P02
DSP. Without separating the layers, an additional 4.3 g of acetone was
wateR 868007 hessixterervasmslitiechat bRccanthalowed inseatles Bt rp1.C
analysis i qd'lcgated the grganic layer c g’r}g@f&@’/ P..0.29% DSP,
e O S R T g o ALt 3 35 b B was
heat85.7 96 D3RI Fiheved teexttday Wiasréysiovedicaied hdagquebwatesssasntained
80.2 19 4he ren ng; ic_ 30 layer, The mixture was stirred at 50
o e A R SR 8 one s

addegodrapieds 97 hosmsEs 0losesTISHE aric2teds pRObUEDY. anithd s DSP.

EXASGRARYRY the layers, an additional 2.0 g of acetone was added. The
mixture was stirred at 50 and allowed to 43 WO 2006/116038
PERIEI00 592558 safbp prlbohisied B ortiombt e idrg afic esrsy 147 8

of when@iaek9 .496 M3 00mRER: wadsi#88aRrobusal i XAMPYESdeparated
o %ﬁSl: A Zo.iag sar[#r)]l (ﬁﬁgluene,filtrate containing MSP_sodium salt
(PH QF RS HREG LEhumer SRS P AT HaY AHE giftd Bt wigter: The
layersouperedtcrutizsk diihe camposiiien whsthkifitrate byt £0A605 0% one.
%.DSP 8%, probucpol. Based PLC assay, the filtrate
e e S PR e B Tl g Bcons
phaspeesiyaetddify eddife dlby addivig 58 Jenateloddd 2 @l vedimolfie. NEPLC

maly36indRaMHLES WAS StiedAtambiendempsrature for 5 min and the
_ Ia%/ers were allowed to settle. The pH of the 10 aqueous layer was 0-1.

?emoving the agqueous layer, the mixture was stirred for an

adgitionat 20s01andihe Batioweesiovwatirrthe Wi okthe AQUaUs By Hitrate
was 7-8,.The. aqueous layer was removed and 3.3 g water and 3.3 g
contajpine WSF, S Gal %%é%r»agﬁ %Féﬁanfﬁétﬁm%%é-v@&ﬁﬂ??ﬁasﬁ}%
HPLamvkahdwedvsBeltlés BBPCiahalfSipinticate d Heaitrganientdyes approximately
i , 96.8% MSP..0.3%. DSP. and 2.8% probucol,.and.the ague
L R e T B o R IR D of
4 N BémigUetpamd) 318l §bivatbwvaied (TBegbiafdbtommavesdagadeastd-2th&he aqueous

layer REANNIA RN BYEE: L BRAUHIGNAS SUEed 21,706 gnd allowed to
settle. HPLC analysis indicated the organic layer contained 97.1% MSP,

The a5igtiondstil %Ay BEFPFIBIESIW 4 RERRIEIEDbY distillation at atmospherie

pressure until 284 g of distillate was collected. The distiliation was continued while adding
250 mlL of heptanes, and an additional 250 mL of distillate was collected. The final reactor
temperature was 94°C. An additional 310 mL of heptanes was added and the mixture was
cooled to 50°C. Some solids precipitated out of solution. All solids were dissolved by adding
120 mL of acetone to the mixture.

Ex-29B: A 250 mL round bottom flask was charged with 114 g of the
heptanes/acetone solution obtained from Ex-294A. The solution contained 10.8 g of MSP (17.5
mmol) based on HPLC assay. While stirring the solution at 50°C, 30 g of 0.5% brine and
1.675 g (1.61 munol} of 1 N NaOH were added. The mixiure was stirred for 15 min and the
layers were allowed fo settle, HPLC anatysis indicated the organic layer contained 99.7%
MSP and 0.3% DSP, and the aqueous layer contained 33% MSP and 67% DSP. The layers

separated cisanly, and the pH of the aqueous layer was &.
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20 Ex-32: 4.534 g or toluene filtrate containing MSP sodium salt (obtained
in a manner similar to Ex-23A) was charged to a 20 mL vial. The
composition of the filtrate by HPLC was 99.4% MSP, 0.5% DSP and

WE. 2946376Bticol. Based on HPLC assay, the filtrate contained 45¥>2{{jfgh5022
MSP (1.19 nnnol MSP) on a free acid basis. 2.8 g of toluene, 1.11 g

Waﬁﬁfm%ﬁld &m@f 1Qu8dumimnel) & N/HE kwedeaitheal @dﬂg%fl&t@oﬁﬂ'X&uE%dded to
was stirred for 15 min JJayers were 25 separ 0 eous

the SRR ST PR DR e A o e e fay
addedcéfonmiTtine: wstsitesdderstirrathand 5 bayglrtfrmqr@ﬂbwemﬂfm s@ﬂte HReC
anaﬂy@i’é%%ii%@?@é%gﬁﬁs{%l%@’%nﬁ ngg Aysisindicated e eaanis 1Y Shueons

contained 99.6% .3% DSP, and 0.1% probucol, and the aqueou

layel gpatessntatted DT 304 MASEERY 8.7% DSP. EXAMPLE 33 30 Ex-33:
4.9589 geafoaluens fiiraiaaenaining MSR seditm.salt btainethings added to

manner similar to Ex-23A) was charged to a 20 mL vial. The composition
the remaRinH ARG MBEC TS §8eRMSBe 6B BEBIR TR O btRMST:
0.19BasedenHPL fzassay, the:filltaie eentailieled Gy 13vie MBS T1o3Q Mmot (4
SP free acid basis.. 3. of toluene, 1.00 g water,.and 1.057 g, 44
o S B IO S HEREE (0 T e sr s
aqueadslbgreitié. hpiturcaddsatilré g ttfraﬂ;&cmém_ﬂdel fayersfineter weparaded tpHe
remaEAMEOHRIR R NAS A T 0P OHaR0IGRNBRENEIRR0URE 180 200 )

water a .58 g acetone. The mixture was sti t25C and then
and glladfserasisetiel TREnayES 2ddphiatbe vagisRmEL P EE2aNaly sis
EX ARgligageshthe organic layer contained 99.7% MSP, 5 0.25% DSP, and
0.1% probucol, and the agueous layer contained 91.2% MSP and 8.8%

DSBF-HEXARIPY & SRR A0l BBl SRR A SR VGHE TG RRtemed in 2
manﬁﬁCHiiﬂxliﬁﬁli mbtainpdds @ﬁ@h@ Yera stoHar E@lﬁ&ﬁ&&km%g ehangeshigasidn of
L vial. om it iltrat H w 4% MSP, %
the 0 B TG M R B e BBl AR ey C assay,
the flG@e1OMAMMST (LIMS G MSR)oh anfrcieacitdesis. Thegitftocivene,

.1.00 ], | | d
parﬁ%ﬂ?r a&&’%@ég%ﬁﬁ% %?]t g V\(A'L‘é]r rﬁ]@l (y&lé%n%ﬁ% W%ét(? ?ﬁ?{ﬁg]cgre was

mixture was 15 min the layers were separated (pH o

stirresopi o dalempeEsTERiomE tiencighiiie IpFrisavirasadodell 50 apaganio phase

wercided £OAC8IRNG 1 TeMbdure WAS SHEaRAL 200G 2aheR@lignMed iR, and

settle. The layers se arat_ed‘cleantlg. HPLC analysis indicated ghe or anjg
allowagap EB iR SO BN MSPL 9, e P APPSR N 0% DSP.
and AYUEHWSIAYCEEOMHARRGAL (A% MSTand T2BY0DSRndlie. (86 uepus

ygries lemoved ag L e o e and R peslone e atdrgio e
was stirred at 50°C and allowed to settie. HPLC analysis indicated the aqueous layer
contained 17.2% MSP and 82.0% DSP. Without separating the layers, an additional 4.3 g of
acetone was added. The mixture was stirred at 50°C and allowed to settle. HPLC analysis
indicated the organic layer contained 96.9% MSP, 0.2% DSP, and 2.9% probucol, and the
aqueous layer contained 13.3% MSP and 85.7% DSP.

The aqueous layer was removed, and 4.4 g of water was added to the remaining organic
layer. The mixture was stirred at 50°C and allowed fo settle. HPLC analysis indicated the
organic layer contained 97.1% MSP, 0.61% DSP, and 2.9% probucol. Without separating the

layers, an additional 2,0 g of acetone was added. The mixture was stirred at 50° and allowed to

43



10

15

20

25

30

organic layer. The mixture was stirred at 25C and then allowed to settle.
The layers separated cleanly. 1{PLC analysis indicated the organic layer
contained 99.8% MSP, 0,1% DSP and 0.1 % probucol. 20 EXAMPLE 35

WS/ 14693808 g of toluene filtrate containing MSP sodium s&ft{eBEEE 2
a manner similar to Ex-23A) was charged to a 20 niL vial. The

settl CORFIOSiBhefsthelititedahs i Rl wes c QA% B Py VIS, DSF/aDEP, and
5 9(},0.1% robucol. Based on HPLC assay, the filtrate contained 16.2 wt%

' ?\E’éﬁb‘ﬁ‘? 5 mmol MSP) on a free acid basis. 2.9 g of toluene, 1.00 g
EXAlBRIrEa1d 1.196 g 25 (1.18 mmol) | N HCI were then added. The mixture

wag,stired 8 296 éﬁ?&ﬁ'é%vﬁﬂr&% §&H§fﬁu£2 Q¥ eLReP AR tained in a

cleanly. HPLC analysis indicated the organic layer contained 99.4% MSP,

mangeheiEaro F3d8 AV prebuest arrdl fieralytrmddriier Estliaihbe @Zposition of
the AR 804rP.0% L3SP ol P L 036,30 £2x4-3651 Lioine?f BlQlieneMSPassay,

free acid solution was charged to a 250 mL round bottom flask. The
the HBAHERHA & Tirakdyy &bt Bmel Is2faramep bastos BB EIE 1%
partigiiobutitiddasediond P Cwassasdhe fitrater cantanet 81I2IWtheMSRure was
. 4.85 mmol MSP), To _.this solution were added mL, of water and
s B OB A AR R M A8 5 08 DO P T he I of the
aquePG T4 2006/Q1 50 2Ro G0 mnth B2 24 ¢0us8 08y enntal ynof ik MaOitweddor an

aaciiedo T e WRR Bl o SRR AR BNSIoMerS A0 ke

| f
HPLC analysis indicated the organic layer contain o MSP and
2quegIg IR IS PAHISH Ed#ldebl S HYieT ethtainkerohus MSPAAei59s i orRamisdayer.

The RERENGAHHRBUS SRYETWRSIAwePY\ULRQULIZEDAT AINT:IDGHIBYRES AP organic
additional 0, 153 g (0.147 mmol, 0,456 mmol total) of | N NaOH was

fayer SREERE A Bt MhktrE WAS S &t BOETHBIY SalEiesiEtianained

46 .30 yegrcalayer.sontaired 99.2% MSP and 0.8% DSP, and the aqueous

layer contained 33% MSP and 679 DSP. The layers separated cleanly,
PO P b e T s 2 D A L A Epepided o
the remaaidigiormb(: 1581y (hd 52x<mrm otp0 6080l i) efictGd iNssEOHIPLC
IWRASARYE: IxuLe WasisUired A1 306 HRLe: ARAIVSIS NCaIRd o1
ana%{e organicaﬁgygr cont)gsl'%edC 9.5% MSP/L[én 0.5% S%%n%kthe a{fq%eoalgﬂ
EXAMBEEGHained 18% MSP and 82% DSP. The layers separated cleanly.

Withagt SeRaialing:ne-RVate 8BRHHEE 8t & 1ali 0 AAd b nuneh £ 3%anmer

__nunol total) of : ) o
similar to Ex-234) was charged to a 20 mL vial. The composition of the filtrate by HPLC was

99.4% MSP, 0.5% DSP and 0.1% probucol. Based on HPLC assay, the filirate contained 16.2
wi% MSP (1.19 mumol MSP) on a free acid basis. 2.8 g of toluene, 1.11 g water, and 0.849 g
(0.84 mmol} 1 N HCI were then added. The mixture was stirred for 15 min the layvers were
separated (pH of the agueous layer was 8-9). To the organic phase were added 1.52 g water
and 1.47 g acetone. The mixture was stirred at 25°C and then allowed to settle. The layers
separated very slowly. HPLC analysis indicated the organic layer contained 99.6% MSP, 0.3%
DSP, and 0.1% probucol, and the agueous layer contained 91.3% MSP and 8.7% DSP.
EXAMPLE 33

Ex-33: 4.9589 g of toluene filtrate containing MSP sodium salt (obtained in 2 manner
similar to Ex-23A) was charged to 2 20 mL vial. The composition of the filtrate by HPLC was
99.4% MSP, 0.5% DSP and 0.1% probucol. Based on HPLC assay, the filtrate contained 16.2
wt% MSP (1.30 mmol MSP) on a free acid basis. 3.0 g of toluene, 1,00 g water, and 1.057 ¢

44



10

15

20

25

30

IN NaOH was added and the mixture was stirred at 50C. HPLC analysis
indicated the 15 organic layer contained 99.6% MSP and 0.4% DSP, and
the aqueous layer contained 23% MSP and 77% DSP. The layers
weepasatsdsgleanly. Without separating the layers, an additiopei @24 15022
(0.138 mmoi, 0.890 mmol total) of | N NaOH was added and the mixture

(. 04%& et PG ML aanaly Fa ndicated 1heALaRICc BYEh ﬁ?@@@g%m

9.8% MSP and 0.2% DSP, and the aqueous layer contained 44%
sepaq%sﬁ%ﬁ% &fsth@/c?ﬁ?ﬁ@usﬂ%‘é(%yéﬁs%eﬁaﬁéﬁ‘é@f&%&rﬂ{ﬁw}ﬂﬁm@%ﬁ&éﬂr?g“fﬁf@‘f and

1.58 layersnan BelditinnakQrk38ier {0 430 mmal 1020 arnidtatal: ofrﬁé\ia%a@H
was added and %% %r?t xture was stirred at 50C. HPLC anal¥5|s |nd|
e

SEPATHES SFGARIEY AR o aissioNISp BRI 1555 BraBIg c??h
0.25adeR usidayétcontained«h8Yhe Matbanth gt B@ﬂﬁﬁdvh&‘}am s&@ar&%fﬂ)SP.
£ ly, with a slight white rag layer. 25 Without separating the
XAI‘ayers, an additional 0.142 g (0.136 mmol, 1.156 mmol total) of 1 N NaOH
wdratitidaband ghd mintuediltats stintethiag 308 piding anihkpditingdi categhanner

szmﬂtﬁ% %9%@;@ I@é@ 8% 'ﬂ?g ﬁﬁn@@@ai\ﬂ %ﬁe%% okt RPRe -ﬁﬂ?a@%‘?’rﬁ?lﬂ was

separated s owl a large white rag layer. Without separating the

99.4%A &8, 3 Uclatfored B. 160 pceb ABererbrmEBTe rf foelapiaernipped 16.2

wit, NP was-addedamdihermbduewas stireskalibbife; Hﬁi&ﬁt@b@i& 1161 g
indicated the organic layer contalned 99.90% MSP.and 0.10% DSP. The

(114 39980 ey i e R 1 DS Lwith® BHERE Viiestrasd 1y e g efayers were

sepa2006HH 6088 a@éusz@%/@aﬁmy 'EcXﬁM/kRgﬁiBZJEEm‘eBﬂk afldkd 1250@0kater and
round bo m fla uip. [ nnel te robe

L6 e e B Ve A

sepamibd ofcaniyy diBLS PRIEYSTonAis mmms:ém@m%&% AaBRdI 0.3%

DSP %93 SRR MandEn %ﬁ&%ﬁ?ﬁé&‘ RsRiRLide ol s ALsHeh deratathaly,.

the temperature was kept between 40- 50C. After the addition was

aqueewﬁr@%év%@mﬁﬁéﬁaﬁﬁé SFiEeTaBd e s egirsteactaddedco Sdrgmaining
orgaSelisen omgn%ﬁ&ﬂemamgbdla@@@@ SHEGHRE ﬁMt@%ﬂlé@kﬁa layers

anhydrous THE was ded over 30 min. Th temperature over the .
sSSPt Was That i 81%%%‘?’? M AEEMA ?tﬁané"ﬂ%‘j o WA SEs 0.1%

DSP@ﬁﬂmIEmpthedﬁﬂctlon mixture was allowed to stir for 45 min. Analysis 10
|nd|cated 59.4% MSP, 12.9% DSP and 25.6% probucol. The
“reaction Wwas guenched by the slow addition of 98.4 g (370 mmol) of 4 N
HCExadtg 4.7728 g of tolusne filtrate containing MSP sodium salt (obtained in 2 manner

similar to Ex-23A) was charged to a 20 mL vial. The composition of the filtrate by HPLC was
99.4% MSP, 0.5% DSP and 0.1% probucol. Based on HPLC assay, the filtrate contained 16.2
wi% MSP (1.25 mmo! MSP) on a fiee acid basts. 2.9 g of toluene, 1.00 g water, ancd 1.196 g
(1.18 mmol) 1 N HCI were then added. The mixture was stirred at 25°C and then allowed to
settle. The layers separated cleanty. HPLC analysis indicated the organic layver contained
99.4% MSP, 0.5% DSP, and 0.1% probucol, and the aqueous layer contained 93.1% MSP and
7.0% DSP.
EXAMPLE 36

Ex-36: 117.7 g of a toluene/MSP free acid solution was charged to a 250 mL round
bottom flask. The composition of the filirate by HPLC was 98.1% MSP, 1.0% DSP and 1.0%
probucoi. Based on HPLC assay, the filtrate contained 8.2 wt% MSP (14.85 mmol MSP). To

this sotution were added 30 mL of water and 30 ml., of acetone. The mixture was heated to
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148.3 g of water at 40-50C. After the quench, the reaction mixture was
cooled to 20C and the phases were separated. The organic layer was
washed with 150.0 g of 3% brine. The organic layer was washed a

weenwnditigde with 150.4 g of 3% brine and then treated with BOr8J38)#w 15022
(197.5 mmol) of 5 N NaOH and 200 mL of 10% brine. The reaction

50°CRRAW SRS GHIEHALIPOL INGMIR-ANGADE |1a¥%erSiere RePaiBted o setiie

ga%t;eous fayer pH was 12.8). The organic layer was concentrated to

and 98 VR BFNARRHGH HObE pasichdigiy DBSIEG oI HEpEIEEnEH? 0%

MSPOLgaNiCUAPSP vag teneeelialed P d8k:ad Dy disitintan s4:906k Afe pH of the
additional 252.2 g of heptanes was added at 90C and the resulting slurry

2queqs aéi%rwvlrf}scdoled to 20 20C and stirred for an additional 1 hour. The
slWithwaisshfterdolatid tremswaskiedhiwiti 7333 g (OfidEptands0 16 wekdake!) of

e e et b I B e
orgaySipyahePoiFns ADBUCHIS A aadys iR b Bk b dhtharfiosttaind vatethei4%s

MSPMSPRs NGRS 4%, PIoRUC ol B3 Bo Al Ltoun ! | itg,
a stir bar and a N2 %%gblég Watés)t?%%lw%r ed ﬁﬁ%ﬁl%%%%%& s

solithP SateRFEiaR & FlaHEnAGIHIsr A AR stehbS) TemelifeePRatmol total) of
1 N 108 iasitideaetdie 1436:3 dhvasrtien soded apddhe ssutingostdinne

heated.t fi t [ led to 25C and
o TR e BT e AR e AP BPASHE
MSPethy/EaveRRE. The bygmpasitiaredtitemiwetcake by HPLC was 2.0% MSP
o " _ . her 30 li
o A SR SRS SIS BT ER PO O 06 o o
L N Ngeightat mMem prdHacrmiaierovuss5ims ¢ (@X 05 Ml aeassimindjcated the
orgaR@14YASIL Rl MERs oM g0k IR this pRi %ﬁ@&%ﬁ&%ﬁaﬂg@% %

mixturg was then completely acidified by adding 25.5 ml, of 4 N HCI and
MSP s B Rratehe Kier SERRterbF 18800 2006/116038

P@fmfdﬁg@@@é@ﬁﬁ@%& 1&5%}&@&%@n?@@%%%%ﬁ@ﬁ§ﬁdﬂ@%%ﬂh d@ldtotal) of
the eous layer was 1.23). The organi se was washe
R A SRR Ot ST TG “eaEgd e
organaaislyanasnBiindy FohE CHBPasiti 01w T fural thrganieophasednnidizhéd was
Q/DW, % DSP, and 1% Jprobucol. 5 The organic phase was

MSP%@%%& to% &Lh‘?opa N gl:)sgﬁ%rr%éfﬁ% %igd about 2/3 of the solvent was

re?va@l_ze_at ﬁypas@émgrthfq isitertion atiBEG:ahHg. Ttiel Afixtarelwa@dituted total) of
1 N Nherrdinaheumewith feshheptianas.aasdhe distilation was fepeatgd

Heptanes was then added to obtain a 12 wt% MSP solution (91.95

organraRT eseianehyElSTaRvEB g At the BYRT grbtagaqueous layer contained 19%
MSP and 81% DSP. The layers separated more slowly, with a slight white rag layer.

Without separating the layers, an additional 0.142 g (0.136 mmoi, 1.156 mmol total) of
1 N NaOzi was added and the mixture was stirved at 50°C. HPLC analysis indicated the
organic iayer contained 99.88% MSP and (.12% DSP. The lavers separated slowly, with a
large white rag layer.

Without separating the layers, an additional 0.160 g {0.154 mmol, 1.310 mmol total) of
1 N NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 99.90% MSP and 0.10% DSP. The layers separated very slowly, with

a large white rag layer.
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concentration was less than 2 wt% relative to heptanes. 10 The MSP free
acid/heptanes solution was then transferred to a 2 L round bottom flask
and the solution was heated to 50C. To the solution were added 132.8 g

waf anetapess167 g of 0.5% brine, and 5.52 mL (5.52 mmol) et¢dkMasahkoez2
After 15 min the mixture was allowed to settle and the layers were

EX@%W% HPLC analysis indicated the organic layer contained
-1%MSP, 1%DSP, and 0.9% probucol, and the aqueous layer contained

74 By3RASP drf@! 28eglh WWDMW@W@%M@W@WBI@SZ .
o SR s 0 8 B g oo

mmol total) of 1 ixture was stirred at 5

of aqippireng Kkl sisT i Eisaieltip vargard 1B méofithinam o D% Bt Hv

benP SRR, aﬁmﬁmﬂquqma%&ﬁyﬁﬂ@%%g&mﬁi@%ﬁ&% PREen 40-
Sooé\ng /1% DSP.. The pH of the agueous layer was 7.11. 20 Without
e

SRR P SRR i R e he AL B S A s to 41°C
and toltoh B NAQH Wamaddedivhilethemixiuiemarsstined atthaeuHPiCwas
nalysis indicated the organic layer contained 98.6% MSP, 0.5% DSP,
= B e s e SRR 55
AftepiEPadiiteop asfabrdeiodousdation wagiTe483Without sepdarting thén. Analysis
by d@ﬂ@rﬁm@&@@%'.ab)@i&sf?@%a%% %@95.&%§dra§m§°gﬂota') of 1 25N

NaOH was added while the mixture was stirr C. HPLC analysis

indtEstEAAPRY DRy Rye brdhedivacedsiom a 8P4 e S DSrolhatioTBIC] and
148. probuseleand i aguasus layelefaniained 2h%:-Maiahds (BP0 0ena

h H of the aqueous layer was 7.65. The layers were cut. To theoorganic
© PRI SHY S5O e AR GERFYS 255, R BIBrL iy 8P O U 5om brinkle
orgablPlfenmalysislindicatechthings ganid S8y e00taI BEHRM0ME B A0 ith 39.8
and .30.0.8% uc nd.th ous layer contained 63% MSP
L B R T O T o e PGt L P o
20°Ciif teymis, aad fdditjorrale:6 onatatl 6ummmol 142t waol 28Rl of | N
N : ' iLr, 3 o i -
e AV D0 e P TR E L Rpl i g A charing
265.2 §ritehsati ™. 6% Mpicdaay BSMsRaa:dds BASBLESYY distlingonguaoiis An
addifRyer 260ntainerkiR%eMaPl.a86i31 %P3k ﬂé%&ﬁﬁé@%ﬁg%%ﬁa@bé%m{ed to
oa

.was 7,85, The layers were cut. The organic solution was transferred to
20°C ARG T BL O AT RIS WGt withe & N2 Bt oldesdaddhcadtigheterith 75.0 g
of hepeififiedhyedding 3a3 IrieheahaNdiChard:Si 08 Mt ohwmiassAllebtal of 137.0

gof \%telz {‘,Ia %Qars]é%i@ggegt i%%ygﬂseb%‘ﬁiﬁf& ?a%?a%?%‘@?i@?fﬂgi‘? 9’7(?‘% ]ng hgnd 0.7%
probucol. Analysis by HPLC of the filtrate indicated 0.4% MSP and 99.4% probucol.

Ex-37B: A 1 L round bottom flask equipped with a stir bar and a N, bubbler was
charged with 136.21 g of MSP/DSP sodiwm salt weicake (containing water and heptanes)
obtained from Ex-37A. Ethyl acetate (436.8 g) was then added and the resulting shirry was
heated to 70°C for about 1 hour. The mixfure was cooled to 25°C and held for 1.5 hours. The
shurry was filtered and then rinsed with 40 ml. of ethyl acetate. The composition of the
wetcake by HPLC was 2.0% MSP and 98% DSP. The composition of the combined mother
Hquor and rinse was 98.0% MSP, 1.0% DSP, and 1.0% probucol.

‘The estimated weight of MSP in the filtrate was 57.73 g (91.95 mmol), assuming a
59.4% yield of MSP from probucol, up to this point in the process. The mixture was then
completely acidified by adding 25.5 mL of 4 N HCl and 76.5 mL of water. After stirring for
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agueous layer was 1.34) and the organic layer at 50C was washed with

100 mL water (pH of the aqueous layer was 3.18). The organic phase

was concentrated at 70C under 350 nunHg to 1/2 volume. Heptanes was
Wiheratide to obtain a 12 wt% MSP solution (91.95 mmol). K& Uap/418022

indicated that the ethyl acetate and acetone concentrations were less than

15 miniP0sk0 ralatiyeelnhSRIaNRes Thg MK UEE WasthancaoledieaC 0uer fhe
hour and held at 5C for 1.5 hours. The resuléi% sgﬁgension was filtered
ore Tl S ST 7 THE PO RETARB OIS SICHY B6aery assdey prdpe

secoiabvearhites rydtalliite sobich¢diGaLomnp) iRl &2analysissiishdared thessdidys MSP,

1% taiﬁelq099.o %CMSP, 0.08% DSP, and 0.1% probucol. 15 EXAMPLE 38
%-3BA; KIPE -neck round bottom flask equipped with an addition funnel,

teriperataris piolse werdchizasdbblet Wasuokdgtenitsismmo gh(uss/ drufitly solvent
was RERGUEAHOR MG it BNy QBB - TiR s ARl NAS AR Hamna

nil, (310 mmol, 2.0 eq) of 2.0 M isopropylmagnesium chloride in THE
voluigg pith Peefd IRt anes el sy ditliBaliens wesptepestde Flapfoosue ixmradded to

obtaindditionoyassrompiets, thestemperptare atdhembdive.wasadiusiad 1oetate

41C .and a solution of 16,3 g (163mmol, 1.05 eq) succinic anhydride in
COnCIREANOR RS FSE e VAT T E O RRBF 65 min. The temperature over the
addliisavi SPaBemainitdicreehbe toledtndad Bin Mdigfikedaddiidnriwast bottom flask

| h i ' llowed i in. lysi
s R R 0 e RS T s [ Rt S e ot
0.5%rbrntomih/as2querSsbivyahe § o HafdHior 6808 4 870 ot vofssBdwed to
se#;tle"e'i_ﬂ ﬂ{&qa}ég Q&e%ﬂ%ﬁ.a&-ﬂ%é %1@%%@&%%& 'aréQ&J § txj(agntained

mixture was cooled to'20C and tfgﬁ ases were separated. The organic

98 1aderina s hashaad i e sbrgobragditirmicrhe g aniiampdriday MSP and

26,008 et iR SeLonthHmr it 1452 Q-4 efs3% brine and then treated with 40.4
02 mmol) of 5 N NaOH andifogﬁrfﬁL of 10% brine. The reaction

miSHS AP REIVEE B 30 SOCTAABINH 2016 THE {3y S MEh Sagamblptad of
N NAafuesusitajarild hasn1d:0} whethigaaics Fyer Was coneBrisat@tioed the

.. 251.0 g by distillati Af argi 59.0 g of heptanes, the
o DL Ry i AR  wver
contaggiditi8Hal 28004 0 hEangsavdbs ddeeaiat@8Cagaditherésulting slurry

wagssOHILa0IRt A3 WO A0GAANTRR G T/HSAN0DN 3022 2061 owa of
and stirred for an additional 1 hour. The slurry was ftiltered and then

1 N hpakhagsatd glrdride drrapiareyay fiaige st kketvasl Wds ned wiscedaeiathies
orgadityéd & arheptane MAHAUaRIEA5 did 0.8% probucol, and the aqueous layer
contained 18% MSP and 81% DSP. The pH of the agueous layer was 7.43.

Without separating the layers, an additional 1.38 mL (1.38 mmol, 11.5 mmol total) of 1
NNaOH was added while the mixiure was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.9% MSP, 0.3% DSP, and 0.7% probucol, and the aqueous layer
contained 21% MSP and 78% DSP, The pH of the agueous layer was 7.65.

The layers were cut. To the organic solution at 50°C were added 132.8 g of acetone and 167 g
0f 0.5% brine. HPLC analysis indicated the organic layer contained 99% MSP, 0.1% DSP, and
0.8% probucol, and the aqueous layer contamed 63% MSP and 37% DSP. The pH of the
aqueous layer was 7.68.

Without separating the layers, an additional 0.69 mL (0.69 mmol, 12.19 mmol total) of
1 N'NaCH was added and the mixture was stitred at 530°C. HPLC analysis indicated the
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g of wetcake was collected. Analysis by HPLC indicated 80.4% MSP,
18.4% DSP and 0.6% probucol. Analysis by HPLC of the filtrate indicated
99.2% probucol. 5 Ex-38B: A | L round bottom flask equipped with a stir

WEZHMH %R 2 bubbler was charged with 144.88 g of MSP/D$P/Sat|tfif1302
salt wetcake (containing water and heptanes) obtained from Ex-38A.

orgalﬁﬁhyj/acmta&‘néﬁw B%GYIEROIHEY Eﬂd’eﬁh&@%@n&l&rﬂﬂb grRluby @S us layer
o] h ixture was coo led t C and held
conta adit our gfe et /Olﬁ§P f| eré}dﬁlan %%%ueous With 40 i J

sIurry was Finsed - of ethyl
ach@tbtyﬁlﬁ avermpbsiiwrogatie soduiiet sekatbysdPEC ivas @ 786 BRtandlask

equisned VPSR, fpeemnasition,ofibe; g%@@fﬂ@@ﬂ?%ﬁh‘?&g'wo%”gfﬂ%%a and

was 95.5% MSP, 3.4% DSP, and 0. robu The estimated weight of
100 xR}y piffe fRRERWARESTAS oot 76" R posSunithesa ™9 Bopoyidist of the

aqueM§B;frp%puomc@ka Ui & ShiScnRiRE iR $0eCPrRGEsSnERS MBS NAsRERH of
completely acidj fledI add 25.5mL of 4 N HC1 and 76. 6 mL of water.
et i ah

the agieg EPAE WSS TR AS retheRietpfgpmle o
1/2 volitine. ddereaus iag@rhwasdﬁeﬁ&)z dﬂmn@rgam/phmmw@me}d iﬂﬂﬁﬁ) GC

with 100 EF?] ép fthe ueous layer followm
s S R S G R B R o
miaﬁ%m%m% 3.5% DSP, and 0.6 % probucol. The organic phase Was

chagg %EM%% s EQund.BotimsHast, andrARout 2(2,01 the Solyank 120w

removed by vacuum distillation at 350 mmH? The mixture was di uted 0

resulig SHgRISIONSIaT B IR ISR uire sk taldrirrldderiansy puisld§0.39 &
(53%pEanes w&seta%ﬁﬁd@dom pBten Aph? W M2R SolwianaA92 49 solid
r&}%?g(g 3 d%ﬁ Fé#hat the ethyl acetate concentration was
contag \/\7‘@/{I S5 PRSP free acid/heptanes solution
Emmmea transferred to a 2 L round bottom flask 25 and the solution was
0 50. n.wer ded 13 acet f
O %rr}hg’éﬁlzd u?éggﬁmm%fﬁs FERPRE aﬁler f%lnun é‘%f3
tempmmemmsaaﬂd\hémblemmmmevmyéwvge(ﬁéanaiyﬂbmqﬁmnd 160 mL
%z@ﬁ'ca}‘r@ﬂ,mﬁr@@ma@yﬁeﬁ%@rﬂﬁ93 ?@&W%’ %ﬂ%{% ra;g,

and 0.6% probucol, and the aqueous layer contained 11.1% MSP a

1Sﬂpr@%%@®m%%%ﬂtﬁ3%h@%§mﬁm&beﬂm@g@tmma@éﬁmmg 40-

SUDCthﬁi’t@ygfesa@eﬁtﬁﬁdﬁ@% el ke (Brfdemimels S mmaboia hohbidd w0 41°C
and 2 %OH Wis added while the mixture was stirred at 50C. HPLC analysis
[

TEARB GRSt é%ﬁﬂé’ﬁ%r COnEah B o7 09N drob sephiats 651 was
addedpsobrddhand e angpeatsdayer teontginadyld 4%i:MSR andwR0% DSP,
After-g n%cntxqr%sac%uqutsé l% Gt §1}7m61)zm1560 was allowed to stir for 45 min. Analysis
by HPLC indicated 59.8% MSP, 13.5% DSP and 24.2% probucol.

The reaction was quenched by the slow addition of 98.4 g (370 mmol) of 4 N HCl and

152.0 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and

the phases were separated. The organic layer was washed with 152.0 g of 3% brine. The
orgamnic Jayer was washed a second time with 152.0 g of 3% brine and then treated with 40.4
mL (202 ramol) of 5 N NaOH and 200 mI of 10% brine. The reaction mixture was stirred at
20°C for 45 min and the layers were separated (aqueous layer pH was 13.0).

The organic layer was concentrated to 251.0 g by distillation at 90°C. After charging
259.0 g of heptanes, the organic layer was concentrated to 253.2 g by distillation at 90°C. An
additional 260.0 g of heptanes was added at 90°C and the resulting slurry was slowly cooled fo
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WO 2006/116038 PCT/US2006/015022 The layers were cut. To the
organic solution at 50C were added 132 g of acetone and 166 g of 0.5%
brine. HPLC analysis indicated the organic layer contained 98.6% MSP,
w1 4866/D&Rs and 0.5% probucol, and the aqueous layer contaimads Bifki 15022
MSP and 63% DSP. The pH of the aqueous layer was 7.56. 5 Without

zooégpqa@l;r 09 f06. layers an & i'ggv i?’ m, @fﬂ%reﬁnb &%@@ggm 81.0 g

tota 1 N NaOH was ad ure was stirre
of hqman@ aﬁ%ﬁm%@mﬁé@%d@rm@lawwﬁhf&m@ GRS BRI 145.1

g of PREARNLOBHEREEbUGHL fm@{g QUEAHSZY 85 LONRIPETRALYTIMSE, 1 0.6%
and 57% DSP. The%%fﬁft he aqueous ayer was 7.90. The layers were

probyeql. wyedEsk B 5 %Wnﬁ%eéc?@e%f/%@@ﬁlacetone and 10
16@@:@@ A% brnewitiBhémanaly sifuipgieaieth heiordanid yehHasmkdingd

R S S U B
obtaifef4rWithodBde paitatingethe (376187 @hwa:i;diilﬁrmi@@&mﬂhc{@egﬂtﬂlmhrry was

heate;dtltgloé‘g@H}Fg!-L g&&%? PhohNNAQH %‘%"ﬁ‘ﬁ%@%%ze ét# er‘%’aﬁg%S”e

analysis |nd|caI%e organic Iayer contained
shurrrgp 0tesdeBiSherareral 59fe kol chyl trstaguddestayeysitontitied

wetcSRH MR @thdEYDRE> TheoeH ffitke agHeous [ByeWas. c%nmd mother

layers wre cut, The or%mc solution was transferred to a 1 L round bottom

hquoﬁé@?é TEBGiBRREPwith > bR asadA&Tdgripetkly acidified by adding
3 Qdenkiahdd) RO ofalen AETIgID0 forkBaninah A

i asewasr move pH of the 20 aqueous layer was 1.33)
9.5 o?r‘%gifpﬁ PSP R R O %ﬁ&l{ﬁﬁﬂo‘f%@m
comdegebousdaydrbwaddng3). T helorfaiNdidliasé Was ebndenitate d Abrdiging for
. ef m sgs then added to ob 2
1 mv%?% I\% téi%% ogn% r%rgﬁg ‘%%i%algg:{s?m %%Qt%S Hat the etérl‘i!;nylaf%l
organieahats At HestohBieTvERtFAonk WerettesHeE mseorelativeftdiowing

secollEMARRSs2P3 ENeTRIXIG NASINEREoRIEH 40.RG %}fsaé@%ﬁﬁe%% 3% Msp,
,,9C for 1.5 hours. The resulting suspension was filtered and rinsed three
3.5%vds W £06 FiEbSF¥old heptanes. HPLC analysis indicated the solid
COMRIBEA0 FaMBE cR:08%:0SP1 38614 88%6:RHRuGRk Zh&t /3 of the solvent

com on of the co aned other liguar and.rinses was 52% MSP and
was S TS s AR AL B B 508 Vo A B, el

voluman wﬁﬂwrmh}mphmptanésmamtﬁmmmds fEhearebCHieptmbsiure sied®id «©

coraif 05102 UES A e copletl g ambient. (eruperature, Afler 2purs,

e resulting suspen5|o was filtered and riirsed wi
concentration was about 7 wt% relative to heptanes.

The MSP free acid/heptanes solution was then transferred to a 2 L round bottom flask
and the solution was heated to 50°C. To the solution were added 132 g of acetone, 166 g of
0.5% brine, and 5.57 mL (5.57 mmol) of | N NaOH. After 10 min the mixture was allowed to
settie and the layers were analyzed. HPLC analysis indicated the organic layer contained
96.5% MSP, 2.3% DSP, and 0.6% probucol, and the aqueous layer contained 11.1% MSP and
86.6% DSP. The pH of the aqueous layer was 7.43.

Without separating the layers, an additional 3.71 mL (3.71 mmol, 2.28 mmol total) of 1
N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.9% MSP, 0.9% DSP, and 0.6% probucol, and the aqueous layer
contained 14.4% MSP and 85.0% DSP. The pH of the aqueous layer was 7.67.
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heptanes to yield 51.18 g (54%) MSP as a white crystalline solid (151C
nip). HPLC analysis indicated the solid contained 99.4% MSP, 0.06%
DSP, and 0.1% probucol. 51 WO 2006/116038 PCT/US2006/015022
WERANTPEEB9 Ex-39A; A | L 2-neck round bottom flask equibp&d WRite/arpo22
addition funnel, temperature probe and N2 bubbler was charged with 80.0

9 (@ﬁél?@iﬂ);&@&ﬂp%%ﬁé’ #20hB ko pkiaRkY 9poLSyLHRE1AQ S sRIEQRone and
was added 105 mL (313 mmol, 2.02 eq) of 3.0 M 5 methylmagnesmm

166 g Rfftiad RrPe RSO P diratan AT Er S e FaBRER BRfvadiRe0-4%

DSP5éXa. 0ftepiberadiiiieniwag coniiete; ibariamperatuvs phiiespiixEe. Weis pH
adﬁjsted io 41 C e}nj%a solution of 17.1 g (171 nnnol, 1.1 eq) succinic

Ofth%ﬁ 131/‘?10971 ea%eﬁ%Sg anhydrous THE was added over 30 min. The

terfpéraut repevamthbaldyitin mwabiinaiat 4198 diefive2 mudl48L Aftetietal) of

1 N REGHLvas comRietate feaction mixiurg was-aligwed 19.sU619n AR iy,
10 Analysis by HPLC indicated 59.5% MSP, 21.6% DSP and 17.6%

orgamedpieistoraEed Séon Weak Guihdhel BydtRe Yiawbersitionddioomepys taver
contdIHR0L10f 4ibpHEd 8¢, b 9rgafvater Al % yAftgrdheguench, the

reaction mixture was cooled to 20C and the E:)hases were separated. The

orgai ISR P A S Wad AP RIFEAS B UF Aot btiteers Al danie ahgesione and

166 gawashetea Becanshtinsswithici4g. fg @Ea%e hiike Radiherogeatedyrith. 19

48. (240 15 mmol) of 5 N NaOH and 200 % bring,
DS O FE LAt 00 A S0t O DMy g b The
of theeperertedrfayweolsiayer pH was 13.1). The organic layer was

copentrated 10:gnl3 ?a?éfs%ﬁ{iﬁéﬂﬁf&r?aﬁ 9. t%fﬁé‘ N91 2923 2.8 Qhotar) of

heptanes, the organic layer was concentrated to 234.0 g by distillation at

1 N Mt Xpas afidrdomkitotis migterrestahesd s BideHRVOoea bt ihdicated the
orgafRSUFHE SRS BIowircoaled, oo 200 apdrtied fonamaddiionakder

hour. The slurry was filtered and then washed with 75.3 g_of heptanes.

contappd &afe SE dRe wdsHRT aldedbha it P64y Behédtnes. A total
of 1314y gsof wettakmhyaseollesiatbrAnalysissty-EPkG indigaiethdd @l dask

Y T
100 miumichbetto i fisrskistueipped with @ $670dhang:eohiZhetebies wasoved (pH of the

aque%%?%%g With .%5?9%%, %98#%@@’%& &%Wﬁ'%ﬁ%&&@%ﬁ%‘a 99, A of

heptanes) obtained from Ex-39A. Ethyl acetate 1 g) was the
the agiepead abier thes reShiltingshiggrin abatfente $0CTOCHet &80E under 3ThamHeg to

1/2 vBHrerwas caled feR6aand Bsigfor &b RRYS MEE sotution (92.79 mmol). GC
analysisindicated that the ethyl acetate and acetone concentrations were less than I wt%
relative to heptanes.

The mixture was then cooled to 5°C over 1 hour and held at 5°C for 1.5 hours. The
resulting suspension was filtered and rinsed three times with 100 mL of cold heptanes. HPLC
analysis indicated the solid contained 99.2% MSP, 0.06% DSP, and 0.18% probucol. The
composition of the combined mother Hquor and rinses was 52% MSP and 48% probucol.

The resulting solid was charged to a 1 L round bottom flask and 200 mL of heptanes was
added. The reaction mixture stirred at 70°C for 2 hours and then cooled to ambient
temperature, After 2 hours the resulting suspension was filtered and rinsed with 100 mL of
heptanes to yield 51.18 g (54%) MSP as a white crystalline solid (151°C mp). HPLC analysis
mdicated the solid contained 99.4% MSP, 0.06% DSP, and 0.1% probucol.
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slurry was filtered and then rinsed with 40 mL of ethyl acetate. The
composition of the 30 wetcake by HPLC was 2.0% MSP and 98% DSP.
The composition of the combined mother liquor and rinse was 97.2%
W6 218048DSP, and 0.6% probucol. The estimated weightPSTIISPasHe22
filtrate was 56.84 g (92.14 mmol), assuming a 59.5% yield of MSP from
EXAWRhUgale up to this point in the process. The mixture was then 52 WO

2006/116038 PCT/US2006/015022 completely acidified by adding 25.3
S Ha%a“fg.é%ﬁﬁi{%?wé?e?aﬁf%ma%ﬂ PRI the

fempacpieeysqitasd wﬁsummméed dpirigedl thmammecgu]gs 5ay@m(ma§rlfﬁﬁhﬁ)ﬂ He210mL
ni e .washed twice wit 0 water of the eous
of B N o S RS 0 e
methgigaatophrastlyidiL CHias 961095auSk BSauw BSRpand Befbetwoen 40-
so°cPrabicel. ThSAsganicBhasaas @23559&%8 &l Q%an%%geg Nghoc
ove é %o

about 2/3 of the solvent was rem by vacuum distillation at

and 4ANTHGR Thie rhiktird Wabiluted hengeinis nghysirdsiimid Watpoinedtous THE was
addeDoptanesandthe Wisplatian wastrnealedRepiansswas thep.addedda

ob aé%a 12 wi% MSP solutionég%fm mmol). GC analysis indicated that
thé*EiyP R RR B LB BHA S WL BB 7t Blatd 18 Tegearenin.
AnalJiety P amdicidddestatielsiSB| atiafrwasihean iransfersadela 2 L round

, Kk th luti heat 0 th luti
e g B R BT e S o
g of WieR @RI AT r ASamihethiesmalxtirerenat allmivedrtov settielah tHEdayet she
phast¥§FE-20alyzet: Hipk g‘r@ﬂ@&ﬁ& ndlicated i G Igyégﬁg})g}%jgeﬁih% gg@anic

15 MSP, 96.4% DSP, and 0. robucol, and the aqueous layer
layer SRS SEMSHYOL600 DSRYTHERSHuST T e g fagdOwas (240

mmo().085 Wikune separating ire doyermanraddiional 3:68.mlw3-68:20U0hoec for 1
hour g‘é%thmgol total of_l N NgaOH Wasladded while the m|>.<ture was stirred at
TRIBYE AR STRATREAASUHHS 1BYSRRR e cbntained 98.1% MSP,

1.3% BgEhiahy@.5% probuecat-andXhe ngueiaiiarend spaiainge dHing
SR.and 89% DSP. The pH of the agueous layer was 7.66.. The layers
251 e Sl Rl B AR U B SRl a0
additipgg! §4f. 0 505 nitrmeHPECdEvdlysio I0dind b thaitrgasiicrayes sonthiredled to
20°CBPLHMS Ry U8B PHGLD- AAYEQUS IAVET . 753

contained 205% MSF?(E]I’]% gﬁ%D%%&%%%%ﬁ#ﬂ%ﬁ%%%&% azyi/ser W‘érlsﬂ} 7538
of heptangs 2B tistats aynaraerydiecvageddinm wilbitional of Baptategl B4athd) 1 73.4

g of WAkl d0tNOf Analysis by HPLC indicated 73.2% MSP, 26.4% DSP and 0.4%
probucol. Analysis by HPLC of the filirate indicated 0.2% MSP, 0.1% DSP and 99.5%
probucol.

Ex-39B: A 1 L round bottom flask equipped with a stir bar and & N bubbler was
charged with 172.52 g of MSF/DSP sodium salt wetcake (containing water and heptanes)
obtained from Ex-39A. Ethyl acetate (405.91 g) was then added and the resulting shurry was
heated to 70°C for about 1 hour. The mixture was cooled to 25°C and heid for 1 hour. The
sturry was filtered and then rinsed with 40 mL of ethyl acetate. The composition of the
wetcake by HPLC was 2.0% MSP and 98% DSP, The composition of the combined mother
liquor and rinse was 97.2% MSP, 2.1% DSP, and 0.6% probucol.

The estimated weight of MSP in the filtrate was 56.84 g (92.14 mmol), assuming a
59.5% vield of MISP from probucol, up to this point in the process. The mixture was then

52



16

15

20

25

30

I N NaOH was added and the mixture was stirred at 50C. BPLC analysis
indicated the organic layer contained 99.0% MSP, 0.3% DSP, and 0.6%
WBE(B%%%{} S%nd the aqueous layer contained 36% MSP and %8%’”'82%&/ (}11-:?0%2
pH of the aqueous layer was 7.82. The layers were cut. To the organic
solution at 50C were added 131 g of acetone and 30 165 g of 0.5% brine.
compisrbCraidiipdisvindriageth thenbrobhis Rybrbitairmt oBvagsrMSherGiising for

15 mid eFaROdRGH BROPER, AR he30Y %f%ﬂ@ﬁg%@i /(a6 Msab
m23% DSP. 'le'%?pH of the_aqueou% la %Srywas 7.53. 53 V?/%Z(\)%(%/%%%S%Sﬂg

OTgAR PRASSIHOBATEED B CTB LY L e apA i ETHE Thy B Fae AdradkRteraloloying

secondtv4{Eh 2% eA110h. 1h28dnmatetpbrald fhNaEnvasmaddedand thes 96.0% MSP,
Ixture tirred at 50C. HPLC analysis indicated the organic layer
3‘Zc%’c@on a%§v§§3%6g/oo , 0.1% DSP, and 0.7% probucol, and the aqueous

|affee CEAtEiImbdsE MesMBRahe 23% PSR! TdtonHiafthadioeonsS E@E solvent
I ic.solution. was transferred tQ.a
e e S bt T e B e
origingtiiaenyi Bidamt Bwened aad thadistiiaing weorenbasidvaleptanfewstithing

added96 460017 & 906 NNSHABHRRUTPIASENES. efROVRd (A1 NE: ARLAAUSHy
layer was 1.25) and the oér}"%ga/nlc layer at 50C was washed with 100 ml,

acetals, SO FRIRAPHES AL ( F'TEy BN t9 2aNtaPR® organic phase was

corteeniratedealciOtepiagdey 300: saaEgien R:hlyely e HeRIBREsNas flask
then added to, obtaj 4 mmol). GC analysis

n wt% MSP salution (92
and B R Aok i Lo o A o T b T
0.5% brwesane fafiVenfo (Feiftanesl) Bhié MNuDRE wASdhef maotad taxbhizovay diowed to
5 The . resultin spension was filtered. ., .,
e L R R I iR 29

MSP. & a Babwint (et s e dolind B 1agusipls M Contrnesis 1heateanth@9.0%

Dsp,qq@gppp&tﬁigg SuéYaMSIPs0-$%DSP, and 0. 1 % probucol. EXAMPLE
40Q Ex-40: A 250 mL round bottom flask equipped with astir bar and a N2

b BRI REE RS 4 s opaShOh G151 B Sbrst G D prepilesil of 1
N N2@% gvaf heparesand d8a.ef 26 agatane J0RE. CrralysiaRbthadeswling

solution indicated 97.7% P % DSP, and 1.5% probucol. The
e %&%ﬁ%&éﬂtﬁﬁg&/g%@@ﬂ%ﬁ#ﬁﬁf&% BoRnd LAt Btdeyer
contaifiedthe%mibaR rendvede. deftie d 278 nilti{© -2 dtomroidofds M.ddaOH. After 30

' IXtur s-allowed to.settle.and t ers were apalyzed.

m@%%@%@cgéﬁ%h%gﬁ%%ﬁg a(ilne ?t E‘gf’@ Yk Sadea ?3 ?g,y ogacetone and

165 g of 0.5% brine. HPLC analysis indicated the organic layer contained 98.6% MSP, 0.8%

DSP, and 0.5% probucol, and the agteous layer contained 29% MSP and 71% DSP. The pH

of the aqueous layer was 7.40.

Without separating the layers, an additional 1.84 mL (1.84 mmol, 11.05 mmo!l total} of
1 N NaOH was added and the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 99.0% MSP, 0.3% DSP, and 0.6% probucol, and the aqueous layer
contained 36% MSP and 63% DSP. The pH of the aqueous layer was 7.82.

The layers were cut. To the organic solution at 50°C were added 131 g of acetone and
165 g of 0.5% brine. HPLC analysis indicated the organic layer contained 98.2% MSP, 0.13%
DSP, and 0.6% probucol, and the aqueous layer contained 77% MSP and 23% DSP. The pH

of the aqueous layer was 7.53.
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: resulte}_lg ?%SR?ESCBBZW%S

contained 98.2% MSP, 0.2% DSP, and 1.6% probucol, and the aqueous

layer contained 27% 25 MSP and 73% DSP. The layers were cut. To the

organic solution at 50C were added 9 g of acetone and 20 ml, of water.

Wﬁgﬂ}@f}éﬂ?ﬁ/sis indicated the organic layer contained 98.4%Pf8B A 115022

1.6% probucol, and the aqueous layer contained 75% MSP and 25%

D SHiteX ssbRtaErg 1180 Fyrrd bnAdbiomil §osndbateindiask Horépped mital) of
1 gl bat anda iz BuBRlaas. aharged w5 68 Mak 303 oL RS

mg of probucol, 45 g of heptanes an g of "acetone. analysis

orgarsé iREcresuidng EBRAorMRdichisd DYRUMET, P8V e®S Pudifig 4gde6us layer

contaODysel vEbe splodonias than Sarenci A0yNL 9fg 438 brine and
heated to 50C. To 54 WO 2006/116038 PCT/US2006/015022 the mixture

WeTeE ARV 10 2 5if b ior s Nemestaradiisy Bb Inppaddotiom flask

- equippiatiie \Was wlinneddo settieantihe lRusreavereanalyzed #1PkG N HCI and

alysis indicated the organic layer contained 98.5% MSP and 1.5%
100 B artr e HIEOTS IagBR CoracB RIS S5 T5 @ of he -
aquedthdalpyarvasitels) ant! (o shexnikganie SA0tiORvat SQhwertiatioeehD gofr (pk of

acetone and 2 water. HPLC analysis indicated t rganic.layer
the o B e B R R T C R B B o

1/2 velyimainder8e%s WishanddizddOHRIEXENRLEVRP ExlatonA P50 minrdundC
analyBRURM flegugouipred it Astinharand a N2 bubbler was 10 charged .

‘with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes and
relatiygty jPlBEtone. HPLC analysis of the resulting solution indicated 98.4%

MSR: Ri8-DSE, Rad8 3% tombusel Thasalitipnavastben eharged with.

g (5290)AMBRl 40 sefiie arybtEdayeiid s1&canaly 768 HRLTyaRalvsiatadisatetc

h er,1y in 3,3% MSP, 0.2% DSP, and 1.6%
com%lr%%%%gﬁgan %h%‘]!aﬁ%%ousa?gg%% éﬁ?ﬁ{lﬁ%oé‘ZSB% MSP and 71.4% DSP.

EXAYHY Byérs were cut. To the organic solution at 50C were added 9 g of

agelone @ogs%%m}oa{@b%%%}ymk'é@g%mﬁié dndicated: 2%39%%% was

layer contained 98.8% MSP, 0.04% , and 1.2% probucol, an
charggd iddus S8reY.eBntAimecr8 898, 0 81 afrabnos, Hsmiderineiané et

acetofb!t IO the:Rrganicr splutianala0fk e e added & gafaeetane,20mL9f 1 59
probucol, The solution was then charged with 20 mL of 0.5% brine and heated to 50°C. To the
mixture were added 0.275 mL (0.275 mmo!) of 1 N NaOH. Afier 30 min the mixtore was
allowed to settle and the layers were analyzed. HPLC analysis indicated the organic layer
contained 98.2% MSP, 0.2% DSP, and 1.6% probucol, and the aqueous layer contained 27%
MSP and 73% DSP.

The layers were cut. To the organic solution at 50°C were added 9 g of acetone and 20
ml. of water. HPLC analysis indicated the organic Iayer contained 98.4% MSP and 1.6%
probucol, and the agueous layer contained 75% MSP and 25% DSP.
EXAMPLE 41

Ex-~41: A 250 mL round bottom flask equipped with a stiv bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes and 18 g of
acetone. HPLC analysis of the resulting solution indicated 97.8% MSP, 0.8% DSP, and 1.4%
probucol. The solution was then charged with 20 mI of 0.13% brine and heated to 50°C. To
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water, and 0.275 mL (0.275 mL) of IN HCI. After 30 min the layers were
cut and the organic solution at 50C was washed with 20 mL of water.
HPLC analysis indicated the organic layer contained 98.4% MSP, 0.05%
WD 3Ps/and3%.5% probucol. Acetone was distilled from the organid§ltasen st22
75C. The mixture was then cooled to 25 0C over 1 hour and held at 0OC

_ dto 250 ur and h
o el o 2 (OO AL te SIvCTalTaD Lo e was

allowapiocedisaysibsrareatatrihasbirg EoiikerhobgsmNistedgipmrgmsayer

contzARE 95LNARBOLEDL. SEAAMEIE 4% B 431 dyBt e SRURGDOEAMRBSIn
equipped with a stir bar and a N2 bubbler was 30 charged with 5 g of

62% f) , 50 mg of DSP, 50 mg of probucol, 40 g of heptanes, 5g of ethyl
aceteRwRdvwldg-of. dbetha erddit contialy sis oftheere sdtibagy soddtieione and 20

indicate % MSP, 1.1 % DSP, and 0.8% probucol. T tion
L o IR SRR G a8s BHE SRRy S0 G %
probland|ysisthedigeteds thyogatinéd@icoatdined OPVEERISP, 1.2% DSP, 55

EXMQL%LOQ?IH..GOSB PCT/US2006/015022 and 0.9% probucol, and the
aqueous layer contained 100% MSP. To the mixture was added 0.275

mEX6#27 3 A ofuRdN et dhdkreztenetbvaic: RtdeRa fintheubbler was

charg@DGHIL INASE Ritpwved 1o settigrand the Jayrisuwsre a0alyged. Pk 18 ¢ of
anall%gls indicated the organic layer contained 98.2% MSP, 0.3% DSP,

acetone P36 BOBHESE BRATHEEE selotandpdreisaAtai e Yol LEASISBrnd 0.8%
probutd% TrpRoltien aysrhwereeist Laithe arganic Solutian AldSReNess0°C. To

added 9g o and L of 0.5% hrine. HPL C analysis jndicated
e S S A oo L D s ol P i ves
allowagd dothetecpreldbs layes eontaindu&B YN SPaamgsA76 DS, (Therlayardayer
Tadhe i o] I e acetone..20 o
cont S B A S st 25 5w
MSP|agéerd fierB Tt and the organic solution at 50C was washed with 20 mL

of wRtakrRkSeanalysisindicated dheRroaniedawst Lanained 38 3¥ne and 20
MSP, 0.11% DSP, and 1.4% probucol. The layers were cut. Acetone was

L oA ARG O GRS RESIEE FSCTTHE M IS GobISR 047
DSP,Qadoverhdpinanshhield afebufaslhatifaibhe seSUliNER2EUSPOnSIONe,

mo B ESE IS ace 20 Rt cold sepnes LBt g
waterp roBUCETS BXAWIPLE S of IN HCL After 30 min the layers were cut and the organic
solution at 50°C was washed with 20 mL of water. HPLC analvsis indicated the organic layer
contained 98.4% MSP, 0.05% DSP, and 1.5% probucol.

Acetone was distilled from the organic phase at 75°C. The mixture was then cooled to
0°C over 1 hour and held at 0°C for 1 hour. The resulting suspension was filtered and rinsed
with 20 g of cold heptanes to yield 4.5¢ g (92%) MSP as a white crystalline solid. HPLC
analysis indicated the solid contained 99.8% MSP, 0.04% DSP, and 0.11% probucol.
EXAMPLE 43

Ex-43: A 250 mL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 40 g of heptanes, 5g of ethyl
acetate and 18 g of acetone. HPLC analysis of the resulting solution indicated 97.9% MSP,
1.1% DSP, and 0.8% probucol. The solution was then charged with 20 mL of 0.5% brine and
stirred for { hour. HPLC analysis indicated the organic layer contained 97.7% MSP, 1.2% DSP,
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Ex-44: A 250 mL round bottom flask equipped with a stir bar and a N2
bubbler was charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol,
35 g of heptanes, 10g of ethyl 20 acetate and 18 g of acetone. HPLC
Wanul@igewsihe resulting solution indicated 97.6% MSP, 0.9% DSR40 5022
1.2% probucol. The solution was heated to 50C and held for 1 hour. HPLC

and 698 Fbmgi?%ﬁ%@%%%g‘i‘i}lé’ryc?orn?ﬁ%éﬁiP(%L/?KA d%fvs)v MSRe iln&%fr%ﬁg added

and 0.9% probucol. The solution was then charged with 20 mL of 0.5%

0.27p e Brd sEmed ©f 1 hduk FiPedhemedyisi§ OTidichiied 1 &by e xagrsrwas

allovw@Ma ek Adake My Wed akaBReangpk.& %ﬂa@ﬁ@@ Wb A0S 3nic layer
agueous layer contguneéi 100% MSP. To the mixture was added 0.275 mL .
cont %@%ﬁ%& 13K REOHP At S ThitF the ikt ASTFAYS AR Eag et %o

Msrand h8d@yRIs were analyzed. HPLC analysis indicated the organic layer
contained 98.4% MS .2% DSP, and 1.3% probucol the aqueous
el T B S R SR Sna 20

mL affgabidsoiutidi 4l 6odynereladthddie grefEcétymecandia@l SRIMLNGER. BH%

pspPile: EbaRal ain alicaled e proaniGlaver soNRB e B A MEP.

. 0 0

, and 1.3% probucol, and the aqueous layer containe

The lopsys ®5te 3400 Todhe orp@igyelative i WE TEthaddrgdhico§enstivns.2050E of

wateWahe addeeh® of36atong. 1201l OfWalehANHRLR WhedQd Aadk Ghanic
er 1.5 hours the layers were cut and the 56 WO 2006/116038

IN HCJ %fé | ) .
solutior 108 SOBRI G ALV SrANE S S ER atE06 iRl A dRdaaRr s rpnisHayer
contaia@B83P1 KIS alysis Ddivated 14e; prganisi layer contained 98.4% MSP,

0.1% DSP, and 1.3% praobucol. EXAMPLE 45 Ex-45: A 250 m
bt e Sl S N e e e s L A e i
mixtrewAsNSPcsdahty 6f © Srer 36 mig efdroliundl’ @205 lghofthePhames;1@2:57

susp%s%%a?ﬁﬁ@&@ and. 84 R{fﬁg%ﬂﬂ%ﬁgg%gomaﬁegf ﬂ@srﬂ!%wégs indicated

solution indicated 97.2% MSP, 1.1% , and 1.4% probucol.
the sqbft fRsined Hedte M sOCAnB FRIa¥OR 14%emoBIRE analysis indicated
EXARgomanic layer contained 97.1 % MSP, 1.1% DSP, and 1.5% probucol.
Th{? S Igt@g\zwas then charged with 20 mL of 0.5% brine and stirred for 1
L

hotif ARER <1896 AR (e BrEsh R IRy BT g J7 Bopler was
charddERiH LYo DERT @ichig I OmRUcel anskibecddseous lRyeneNIRINEGihyl

00% MSP.To th i dded 0.275.mL (0.275.mmol
et o e G R e
0.9%ingky zed 1PLEENadsiTlindidated ts beganio |5 eohteideddd 7680 HPLC
m%%%@ @§§§%Qg %gé?%%&%&@%%%%ﬁ%%@ﬂ%&9%%&%%9@9;.

% MSP and 8 _
The solution was then charged with 20 mL of 0.5% brine and stirred for 1 hour. HPLC analysis

indicated the organic layer contained 97.5% MSP, 1.2% DSP, and 1.1 % probucol, and the
agueous layer contamed 100% MSP. To the mixtare was added 0.275 mlL (0.275 mmol) of 1
N NaGH . After 30 min the mixture was allowed to settle and the layers were analyzed.
HPILC analysis indicated the organic layer contained 98.4% MSP, 0.2% DSP, and 1.3%
probucol, and the aqueous layer contained 37% MSP and 63% DSP.

The layers were cut. To the organic solution at 50°C were added 9 g of acetone and 20
mL of 0.5% brine. HPLC analysis indicated the organic layer contained 98.4% MSP, 0.1%
DSP, and 1.3% probucol, and the aqueous layer contained 66% MSP and 34% DSP,

The layers were cut. To the organic solution at 50°C were added 9 g of acetone, 20 ml.
of water, and 0.275 mL (G.275 mL) of INHCL After 1.5 hours the layers were cut and the
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15 The layers were cut. To the organic solution at 50C were added 9 g of
acetone and 20 mL of 0.5% brine. HPLC analysis indicated the organic
layer contained 98.0% MSP, 0.2% DSP, and 1.5% probucol, and the
WALRIEBE9aSer contained 39% MSP and 61% DSP. The lay@SiSraue(Ls022
To the organic solution at 50C were added 9 g of acetone, 20 ,nt of water,

orga@B@ddudén ME0(0. 245 wakhQf I nAfigr BQminm Pl Analysis dndicajed

the 20 or ani%%eé};%ﬁu@inedo%.O% MSP, 9.2% DSP, and 1.5%
Orgalafolﬁﬂ?foqf’%% £a8 B A6 A28 A fot P BOREHY flask equipped
EX AMIPIEStE bar and a N2 bubbler was charged with 5 g of MSP, 50 mg of

DSP, 50 m bucol, 10 g of heptanes, 35.g of ethyl acet 8

o B H o S s T e g P
chargg vi#os @Mﬂﬁ.ﬁ%cﬁrﬁﬁ@e@ Mhe tukitionis heatetos8Cang of ethyl
aoetagé,;%é/%%Q?%etb%L%@%@éﬂdd?%gge%ﬁi 5 ﬂ!{%%ﬁ&ﬁg{é%)% 7o MSP,

.0% MSP, 1.2% DSP, and 1.5% probucol. solution was then
L. IcHaFgerdwith 20ehrcst olbsspiwierayias swried fofq°houmd il DrdnkiysisHPLC
analyBigicRtes dhe.otaanic Ryer sonkained Rt P¥dM SP o4 BYrDRR 1 219 drob ol

rohucol, and the aquequs layer contained 100% MSP. To the mixture

The SRRUOR§4H B3 PAHSEL T34 S WMoY BET°30Re RO AR dchAtn B5a C analysis
indicadtdreongsialloywe cotasettieane eSkayers, wye, andlyzednldRle), and the

analysis indicat rganic. layer contained 97,49 P, 0.8% DSP,
wane R O e YR e D S et
N Na4OSR. -Sﬁﬂs_f\itg m@@’@ﬂm RETUSR006/6150 200 Teddagre rsanereabuted 0
HPL%‘&Q[%%d%H%%E%%%‘? afdad-a %%ﬁ@“%;.ﬁ%%@}gé}gﬁggi%

rine.” HPLC analysis indicated the organic layer contained

probvyyelefud & agigUE Surhrepiatd Al NS RgueSa%IBE: contained 32%
M sﬁeag%%&%r@é?e. ﬂ?ﬁawﬁgmeﬁ@@%bﬁ- aﬁ@di’@ x%é%@éu%&p{gig%@ééﬁgm 20
I e qQrl acetone, mL O water, an Zlom . n
m@flﬁ:&e"/ﬁﬂé’fﬁf?ﬁ%%ﬁw PRECad (G SRR LR R MRS Y ISE. 0.2%
DSP contaifEchehGs, MSRL O £ S Byanchdt S e probunoi P RXAMPLESST
Ex-47A: A5 2-neck round bot ask equjpped with an additio
T el e BrAbE SLATD botkies Wt G Wi A0-0% (&
waterrandl). Brobuc (). 2np80)mE 16 antfisd AHUsHHIEP TG thisysol dtitinatedshe

oreaf9U8S: 8.8k @D 6mneh .92 emot.2 0 Mo)g%l(pggd%@nesium chloride

in THE at such a rate that the temperature was kept between 40- 50C.
EXANHE B addition was complete, the temperature of the mixture was

adjysigd 1 AL round bottom flask equipped with a stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 10 g of heptanes, 35 g of ethyl
acetate and 18 g of acetone, HPLC analysis of the resulting solution indicated 97.0% MSP,
1.2% DSP, and 1.5% probucol. The solution was heated to 50°C and held for 1 hour. HPLC
analysis ndicated the organic layer contained 97.0% MSP, 1.2% DSP, and 1.5% probucol.
The solution was then charged with 20 mY of 0.5% brine and stirred for 1 hour. HPLC analysis
indicated the organic layer contained 97.0% MSP, 1.2% DSP, and 1.5 % probucol, and the
aqueous layer contained 100% MSP. To the mixture was added 0.275 mL (0.275 mmol) of 1
N NaOH. After 30 min the mixture was allowed to settle and the layers were analyzed. HPLC
analysis indicated the organic layer contained 97.4% MSP, 0.8% DSP, and 1.5% probucol, and
the aqueous layer contained 14% MSP and 86% DSP.
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and a solution of 8.5 g (85.1 nunol, 1.1 eq) succinic anhydride in 85.9 g
anhydrous THE was added over 30 min. The temperature over the
addition was maintained between 40-45C. 15 After the addition was

W&%ﬁ‘ﬁéf@“ﬁ%e reaction mixture was allowed to stir for 37 min® WHHE?Q@’ Gd§°22
HPLC indicated 58.4% MSP, 11.8% DSP and 27.5% probucol. The

reamdmémamm?:hé?d i ﬁigmiawmgiﬂ@?l W@Q\@I(ﬁﬁgmmgl)am&ibhe and 20
" 4 water at 40- After the quench, the react o
L e e O R 15 RV e 008 BIGRrs%
DSP |ayérlwispeinised Wﬁﬁ@@@@lﬁbﬁwnﬁéﬁt@éﬂﬁﬂm% m#@%dQSP.

The WRRDGAA aﬁfs@f%ﬂtﬂm@ﬁ%&la Shafish e 3% twsgg g@%@é@?&g@é&%ﬁe H2.9¢

mL (95.1 mmol) of 5 N NaOH and 100 mL of 1 rine. The reaction
waterRel Pl e stifré dPatboef 1Y Bl mirigndtmnalidisandysisgadineigd the

orgad RUHRQUSIBNEEPEY WaMSP4) FheRiganic 1aygLwaseencentrated to
110.3 g by distillation at 90C. After charging 115.8 g of heptanes, the

EX%HC‘%yer was concentrated to 99.5 g by distillation at 90C. An 25
aditienat 1290 gndf hepiaresmwastaadaasaic90pRacvieresidting Sy,
was slowly coaql 0.20C and stirred far.an.gdditional | hqur. The slurr

temp B e R 8 ST e S 0 P AL R e g 0 oL

of anyaishes Ege cdndbtinselwitn 5G.gadfitibplathed. & i6talafl57.00 g feiiktdske

benz Y3 SlRSted Analysiedy HBLE Ind ° %,PSP And,,.

e]Lm\(!)y%0%%%%obuc.o_l. Analysis b t HP%Cr}g#gt?]%gﬁﬁ%?%%%atgj%ﬁﬁpﬁ%%%ﬁdm
50°Cogifisy BropsliéarnatrEsenriia the tremserbowefilfasikageppeaiivishiethl °C

and 20RNARA 8¥2 Bubblerwas, chargadawili5hida-aEWSR/D. MR BaE was
etcake é%%ntaining water and heptanes) obtained from Ex-47A. Eth%/csl063
t -

added, R¥TARY (6.6 Y) WARTABR IR H 2 A0 WO SLAmRILRAR Wiy crbate
After tOEatintiddiouttsl chatpleBhRermixiviig wasieealas i003@ angiheitiminh Qutalysis

58.W 0 P, 00 22 slurry was filtered and
by }%%Enlﬁ hee (@S%ﬁ%&n&ﬁﬁ %é&%ﬁ}éé%%%?@gﬁ%ggl{tion of the wetcake
by Hetegr s 8esdudRIdndieskis BISPOT bé Hop(issitionodf dhié N HC! and
. i Y ] . S % NS 0 nd.1.3%
4.2 EQPRIRECLMBIAFICIQRL ANCARSENES R MBRu L 20 5%%33 %‘&gplh 28d the

probucol. The estimated weight of MSP in the filirate was _
phasq§RsP seraaieing besBeavic Byreesrasedroih BRabatdt: bpne thisspobatic

Jayer DG QEESSCHNE KRR WS thermepmpletely RGIdHid OV AIMNgmT, (95.1
13.48 g of 4 N HCI and 42 mL of water. After stirring for 15 min at 25C, -

moth I SBES AL AL el BV BB SPTEAHARSUS A STaR AF 68 tfor
30 mwh@ihd hoiganicsphnaselwanvsashedmitinga miof water (pH of the
SO R SN A OB S 0 0 o
115.8 g of heptanes, the organic layer was concentrated to 99.5 g by distillation at 90°C. An
additional 129.0 g of heptanes was added at 90°C and the resulting shurry was slowly cooled to
20°C and stirred for an additional 1 hour. The slurry was filtered and then washed with 50 g of
heptanes. The wetcake was washed a second time with 50 g of heptanes. A total of 574 g of
weicake was collected. Analysis by HPLC indicated 81.9% MSP, 16.3% DSP and 0.7%
probucol. Analysis by HPLC of the filtrate indicated 0.1% MSP and 99.7% probucol.
Ex-47B: A 1 L round bottom flask equipped with a stir bar and a N, bubbler was
charged with 57.4 g of MSP/DSP sodium salt wetcake (containing water and heptanes)
obtained from Ex-47A. Ethyl acetate (206.6 g) was then added and the resulting slurry was
heated to 70°C for about 1 hour. The mixture was cooled to 25°C and held for ! hour. The
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10 probucol. Ex-47C: 81.88 g of the organic solution (containing 9.24 g
MSP) obtained from Ex- 47B was charged to a 250 mL round bottom flask
and about 2/3 of the solvent was removed by vacuum distillation at 60C
WBEQH1AE§). The mixture was diluted to the original volume Wik Sga8sl§15022
heptanes and the distillation was repeated Heptanes was then added to

shurrP AN Rt Whdorden MRBaseltion £15.9 Mmol-GE analysis pdicaied dhat

the ethyl acetate concentration was about 6 wt% relative to heptanes.

wetegigby wascdheen el die i Was The somertstias ¥oke srpfiaed mother
liqussQitienseers AR/ 41000f BEPlong, 1380Rb8:850 brine, and 0.62 mL
(0.62 mmol) of 1 N Na fter. 15 min the mjxtur s allowed to settle_
o RS e O LA SEPOL EGRE & 50 4%
yield afd3D fitainpah @066 By Ope et DS Ppainesd.. 8epndliucolyanbtheompletely
2 i % MSP and 27% DSR .The.pH of.the. . o
o B S T R e e P A G el SR S gin at 25°C,
the agueaws phage Wagremevtd (pdBahivbabeals IvEIwMNACH wad anddl Whilerganic

phast GG WAS 3RO St wAC: (IR LERnAlsiindicatess thewatganic dayer
contained 97.1% MSP, 0.90% DSP, and 1.8%$robucol, and the aqueous

Analppby e ESnedithedinal opevitsrhng uuisatsd B7 PheBRP of (16 HEBetrs1 8%
problayer was 6.82. Without separating the layers, an additional 0.62 mL (0.62

BT SO B Lok iU AT T ER R A S Dom B
47B 97s9%n SR 0. 3106 D SEarishin8Y bl phobut eboandl/ 3hef Aguebuatlapsremoved by

inad. 0 0 . h | .
vacumwgigﬁ ?ﬁ &Eﬁ\?ﬁ%ﬁg . /?ﬂgesﬁmmg \Bg% glﬁtﬁ% %@ g%ot\%lzgrle%ége (§¥8 glgﬁe with

7.58. 30 The laye ere cut. To the organic solution at

freshippiagestaddinisiiaion e fesiebrine tir: Caabiysiddaticatudinel 2 wi%
MSPAIEaRiR lBYes £anBINed: 38004 N2 W DRRuARd LB BHREMEA) AR

the aqueous layer contained 44% MSP, 51% DSP; and 0% probucol. The

about 0 \vEP Bl AN G HENEARSF was 7.32. 59 WO 2006/116038
POQTANZOGRIDIE02 2 Mith cstseparalingtinedayesss @ additanah@idl were

.10.mmol, 1,75 mmol total) of | N NaO added and the mixture
s A LA B P PSSR Lo e 15
min 188 ¥t MSRa e lid96dS Retdaddll. 8k probuael patigrtide HEu€Ouslgyeindicated
al 9 0 . Q% pro I, The pH .of the aqueous
e R e S R e
layer(opategrpdmate M58 anthdl totaf of telniNoUke wawasdertandsthd fixture

wag iR daintty HP LGN aly SiiReicaie 181 (0.413 mmol, 1.03 mmol total)

of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.1% MSP, 0.90% DSP, and 1.8% probucol, and the agueous layer
contained 51% MSP and 42% DSP. The pH of the agueous layer was 6.82.

Without separating the layers, an additional 0.62 mL (0.62 mmol, 1.65 mmol total) of 1
N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.9% MSP, 0.31% DSP, and 1.8% probucol, and the agueous layer
contained 24.5% MSP and 67.6% DSP. The pH of the aqueous layer was 7.58.

The layers were cut. To the organic solution at 50°C were added 13.2 g of acetone and
33 g of 0.5% brine. HPLC analysis indicated the organic layer contained 98.0% MSP, 0.2%
DSP, and 1.8% probucol, and the agueous layer contained 44% MSP, 51% DSP, and 0%
probucol. The pH of the aqueous layer was 7.32,
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organic layer contained 98.6% MSP, 0.05% DSP, and 1.36% probucol,
and the aqueous layer contained 39% MSP and 56% DSP. EXAMPLE 48
10 Ex-48: 86.91 g of the organic solution (containing 9.8 g MSP) obtained
WhROWERATE was washed with 19 g of water. The layers wé&TGif20D@15022
organic phase was then charged to a 250 mL round bottom flask and

boui s alhe:selverivas [RYRLLY yasuwn disliaion 2YS00G 30 of

mmHg). The mixture wa difute to the origin ume with fresh
N Ny t5peaddediopd dhgisimatis miresiraden i He pIBREs A Eigaigl dhroorganic

layerQ¥i@ihRd WP PoslulioR A 544 2. 81 mnahc G Cranaly sisladicated
that tghr‘%glt\%ac tate_concentration was about 5 wt% relative to
The

contaigist SR Beaditth R sERFR RS s aT TS
Towfthaalkjoresier eraidded, 28 glofiaaatons 3381000 Hiyie] anediaatal)

2 mm f1 N.NaOH. After 1 int [ as allowed to
of L e R e e ATe S e ed e
orgairgapic dayereditBirfeVRE 200 MBS PSD, 2864 DSR pavithdob nd tbbagoipantiyer

contdle PEMEQUSH lgyeE eomtained 65% MSP and 35%DSP. The pH of the
X aageous layer was 6.14. Without separating the layers, an additional 0.62

T&62 mmol, 1.24 mmol total) of | N NaOH was added while the

MRS WeKs B eeRg &%&ih?&ﬁ@@@ﬁﬁ%@a@m FYBRICA I BYE! Ex-478
contajned 97.7% MSP, 0.79% DSP, and 1.40% probucol. The pH of the
was a%& JePiR & SENAE 7565 ARSI e EPharalin graighies Hasdhgkriraged to a

250 0280 b¢BaRD Nazimal] db46 mmef fintabivehl Malapbhuasyaddeshydilgliation at
ot ixture.was stirred at 50C., HPLC analysis indicated the .organic layer
o0 A D e R T e FRSRe o AR G
the diggjlladersvay eepededaibiedtaRoMaMBR ahthd R 9WaDSPL2 g (pvASH! dbietion
15.920HEYS kYeruas it A0 \Wiihaut | fionale,
e e N S e
relatifffd ghis@tiesvas stirred at 50C. HPLC analysis indicated the organic layer

contRingh 3d 26iMRBiRel 8auBRRyand L 867 Probyes!, 808 8 miion were
eoys layer caontained 29.70% MSP and 63.18% DSP. The pH of the
e R SR, Naosd

SAUEIEVBP WAL PT3) BOPWRS S0dB/A4 BB3E SErdrebisd Aeffer 15
min tiayeisiwereasullchathe ergenitisaliosrakeRCwere-adeed $4:4.:85s indicated

B RIS TS
layer gguietwgs (Hje MBPtaidéd% DEIVBR pHbAMMeDSPusThgephtas 6,14,

Without separating the layers, an additional 0.62 mL (0.62 mmo}, 1.24 mmol total) of 1 N
NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the organic
layer contained 97.7% MSP, 0.79% DSP, and 1.40% probucol. The pH of the aqueous layer
was 7.04.

Without separating the layers, an additional 0.207 mL (0.207 mmol, 1.45 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 97.5% MSP, 0.52% DSP, and 1.85% probucol, and the agueous layer
contained 17.2% MSP and 72.9% DSP. The pH of the aqueous layer was 7.34,

Without separating the layers, an additional 0.413 ml (0.413 mmol, 1.86 mumol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.1% MSP, 0.18% DSP, and 1.66% probucol, and the agueous layer
contained 29.70% MSP and 63.18% DSP. The pH of the agqueous layer was 7.73.
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of the aqueous layer was 7.69. 5 EXAMPLE 49 Ex-49: 77.75 g of the
organic solution (containing 8.78 g MSP) obtained from Ex-47B was
washed with 17 g of 3% brine. The layers were cut. The organic solution
wassthamesharged to a 250 mL round bottom flask and aboBC2/8sofdéier 5022
solvent was removed by vacuum distillation at 60C (350 mmHg). The

. moved by vacuL at h
e ot o S o e anc

35 & MIOP % G NHE L 7airs ndetath Hig SEchnindavsaarmpinrs 80T eldsiB 07%
DSPCRRFeERyefigRmas aRauhSaidutalatye daapianes Ve MBR te8sp. The pH

acid/heptanes solution was then heated to 50C. To the solution were
of the, ARRGY 54 B e {dite, 31.4 g of 0.5% brine, and 0.62 mL, (0.62 mmol) of
EXAMYNa@H. After 15 15 min the mixture was allowed to settle and the

layers we alyzed. HPLC analysis indicated organic layer
o T SR e AR RS O P o e rom a7
was waeedusithalep obAtaimea: 83U MBFs areteldfo D8PorEhsipédlofithewas then
r ' ' itlon .6
B e e U S Y P
distiligiianes GRS SHPFearalisb Clhemigun siysidiinaica s trickeloigjanie tejefresh

heptzﬁfé@tﬁm%’e%Ysﬁﬁ@twaﬁ%k%e@Sﬁ@;ﬁ%@x@e@@ﬁ!‘%@&&mo RIS 12 wiop MSP
agueous layer _contained 30% MSP and 62% DSP. The pH of the

solutigfdbus’ TS wES PRYSIiME R S HidhiR § e A55/ars cep eRfeRtismaas about 3
wi% Qefitidénd {B4h3smmol, 1.65 mmol total) of 1 N NaOH was added while
the.mi as stjrred at 50C. HPLC analysis indic t rganic, layer
OBt ST S GRSt i B A T ROE o ool Ao e
addedglemfstayere. 25 .4anainsth 306, MSFDAANE0MH R SRndlhefIHNGRAREL Afer 15
: r A ' e [ [$, ditional . ..
i SUUEREINE AL P MRS IO e
the opganabavrecarisiatihiet 14 5O, APEC RRBIIE Intitarsebtie!. argethicaayens

JayerCOmiaiRaA98,Q0s MR 104 996D Sk ;ﬁ@%ﬁ%@(g%@?%@k waddhe.
aq}uyeous layer contained 59% MSP. and 36% DSP. The pH of the
aq

abrRYaSRATES PBYYIE Wit e &rat fy 1R GA7eTS] ah duaehigral) of 1

N NdD#lDankd @A Bimme nBAseramaliatalh abiy Na@bowas pgdadiviide the
oIS ST UG PG pabts DR el e
contzepdetiiis MPEracboi&ieEr8 ZPheB R ahd Ao RIRThesJt2Hf the

A0HRMRBYRENES diPihy B, WO S8 RCH Y PAARRIP ¥  mot toral)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.1% MSF, 0.15% DSP, and 1.72% probucol, and the aqueous layer
contained 32% MSP and 60% DSP. The pH of the agueous layer was 7.69.

Without separating the layers, an additional 0.413 mL (0.413 mmol, 2.06 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.0% MSP, (.10% DSP, and 1.86% probucol,. and the aqueous layer
contained 59% MSP and 36% DSP. The pH of the aqueous layer was 7.89.

Without separating the layers, an additional 0.413 mL (0.413 mmol, 2.48 mmol total)
of 1 N NaOH was added while the mixture was stirred at 50°C. HPLC analysis indicated the
organic layer contained 98.1% MSP, 0.08% DSP, and 1.77% probucol, and the agueous layer
contained 82% MSP and 16% DSP. The pH of the aqueous layer was 7.93.
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EXAMPLE 50 Ex-50A: A 1 L 2-neck round bottom flask equipped with an
addition funnel, temperature probe and N2 bubbler was charged with 80.0
g (155 mmol) probucol and 160 mL of anhydrous THE To this solution
W@asigadt®es 157 mL (313 mmol, 2.02 eq) of 2.0 M 5 benzyInPafifesitmeo15022
chloride in THE at such a rate that the temperature was kept between 40-
EXARBSE pAdter the addition was complete, the temperature of the mixture was
adjusted to 41'C_and a solution of 17.0 g (170 mmol, 1.1 eq) succinic
P i | 352 PargARELS P D4 cadaearovEh 30 AicraneL
temptesRiRe REbE oY &V, herBLsMian Was N Aintpdnarne by eeR ADMSRcAA S 18 mL
¢ d itiorg S lete_the reaction mixture was allowed tq stir for, 45 min.
0 “ﬁé{%?y& by HBECO AT 880394 (98- ¢ 3apess-AngoPadd M
benzyirsimesinEhiblvedetioTHAsiGuenehed tyithe sowadditemnokol Regu@a0i0-
oMMl of 4 N-HCI and 148, f water at 40-50C. After the quench, the, .
ST B o S R e e e G B

and asejaine kA Mab ihahed. with-aboierofineteydifreioiganicenlayEpusaBiE was
addedMRshed asecand dmewith 160.g.0f water, @Qﬂ%&iﬁt&éﬁéﬂ%%&&%@%ﬁ"{:.

organic phase 15 (420.3 g) indicated 57.4% MSP, 12.4% DSP, an _
Aftershe 2ggidiabties paRlstr e 19a5ton goriune wig Al sdliotisi Bttdhiainfrdmalysis

by HEDES0AwRE shargeddp, a26f pap tound hojtenbilask and then treated
3)1;(5 N NaOH and 45 mL of 10% brine. HPLC

ith 8.55 g (36.24 |
R R S PR BT o B Aot S8 RSP AT o Hkend
148.22786 wpeabucal-attitha éeubousctaye freashiatiethlin o MG antk829008Rad
the pHE0E I LG A0, O L A L et WA TS0 e B

€ orga tl(_)n optaine was C edtoa?
layer fpriritaitonsdiask g Widh e atel wittr. 18y (BO SR P off bESranic phase

(420 NaOrhRRd A5l R1sH0% beinssHRLE Analysisindiated the organic
éer contained 58.5% MSP, 12.296 DSP, and 25 28.2% probucol, and

la
thE%dtod Tires ebhameenisosatisobtaned Sirm Ir-Hi as Phereed to a 250

mL rcﬂfiﬁ)zi)gl@@ém-rﬂﬁ;@ﬁh@ftﬁaﬁ Wﬁ;ﬂl _ b@(_% &Vd;%.%a-fé’éag EM i‘iﬁ(ﬁg %ﬁ?&_ 22m1 of
: the organic solution obtained from Ex- was charged to a
10% 545 FHPr QL RSO O AAER AP oI £o-0s 85703 b 5o
27% poda@H=aiddaqnboof 1304 0% diniee ] HPMSRaalySis) mHitattd 1€ of the
aqueo%m%gné%@%e{%)ntained 58.5% MSP, 12.2% DSP, and 28.2% probucaol,
and the aqueous layer contained 57.5% MSP, 16.4% DSP, and 24.5%
EXAMBbE. The pH of the aqueous layer was 13.35.

Ex-51: 110.81 g of the organic solution obtained from Ex-50A was charged to a 250
mL round bottom flask and then treated with 11.9 g (50.32 mmol} of 5 N NaOH and 45 mL of
10% brine. HPLC analysis indicated the organic layer contained 58.5% MSP, 12.2% DSP, and
28.2% probucol, and the aqueous layer contained 39.4% MSP, 44.0% DSP, and 14.7%
probucol. The pH of the aqueous layer was 12.93.
EXAMPLE 52

Ex-52: 112.03 g of the organic solution obtained from Ex-30A was charged to a 250
mL round bottom flask and then treated with 16.0 g (67.83 mmol) of 5 N NaQH and 45 mL of
10% brine. HPLC analysis indicated the organic layer contained 58.5% MSP, 12.2% DSP, and
28.2% probucol, and the agueous layer contained 57.5% MSP, 16.4% DSP, and 24.5%
probucol. The pH of the aqueous layer was 13.35. '
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62 WO 2006/116038 PCT/US2006/015022 EXAMPLE 53 Ex-53: 63.6 g
of the organic solution obtained from Ex-SOA was concentrated via
distillation at 70C to remove the tetrahydrofuran and then diluted with

wheltwriee'd the original volume. The resulting solution wasP&gaIR2006/015022
concentrated to 1/5 volume at 70C and diluted to 5 the original volume

Ex NP eptanes. The resulting slurry was cooled to 50C and filtered.

Analysis by HPLC of the wetcake indicated 42% MSP, 38% DSP, and
1758 Br0 618 Sh P SR te o mahsin e Srom S-S0 A0y s SpcapiEptpforia

distieseotoThe WGQK%W%MHQQQM {reshiheptenas Eép%%sfﬂf t-ii@ original
hour.and flliered Anaggls %/ HPLC of the wetcake indicated 22% M

ol L 0o A GG EoanEPESh HISn0 B0fa
the oDSR5l anbB8%itthppoivesol Thbecwvitiogkdnwasvas spaladed jocfash fltered.

f f th Kk
eSO 9 S A 3 B o
filtraggorsiaiging SEH it Sirfidge Ri8r Emﬁié&Vih@bH@ﬁeﬁbmWWk#M@sadspended in
ﬁeskﬁié@ﬂé&?é§ 2P¥ORPL Ohdhe e takedndicaied §}5§§/ Mépmelv@e{e%ﬁaﬁr %d 22%

9.3% Brobucol and the filtrate contained 16% MSP, 0.4% DSP, and
MSPy /i, §F’=1@%§8AWE~EC§4£E&%ﬁﬁfr@iﬁﬁ@ﬁ@m@hﬁd@&ﬁo%%ﬂaﬁ%&nd 33%

probfiﬁ@em e SR AaS/a0R lﬁﬁ!ﬁﬁ&é&d&?{eﬁl stiflaties a%tsgéc)@?flg %Bﬁﬁaﬁ#%ﬁgré@.

the me with to. at or our the

A B e S A AL AR LB e
comﬂl@%ﬂﬂl 8R]GIBBIXDEGE: anci0gl 644 prohucothdnalysisidy whe iGepfth@nalysis

by MRS tﬂQ%@rﬁ%@%@%@ 204 t%‘i% 1%1579/"(;[%8%'? ﬁgﬁ a%%@pmbé‘co'x au he fltrate

EXAMPLE 55 he organi ained from
contaippcEtr &Sd Y4 HishfBtisr 8400m dnadothen diluted to the original volume
Fx ANy Iplgene. After aging at 50C for 1 hour the resulting slurry was filtered.

Analysis of the wetcake by HPLC indicated 2.7% 25 MSP, 97.0% DSP

ankF0 Yot t O theoPT By gR b IR TREAR e SRS B B8 ISP,

disti B30 D EPaR I8 Yiprabucak BXAMRLESE FirbB1 k2 Ofthe Qg%m@ 50°C
. ﬁ% Iut n ob ined from Exﬁz WI%S‘%; centrated by distillation at 90C a
for 1 Bithe! it

B 1891 Brghaart TRGH RHERS o oL SRSt <%
Msyl%cﬁ% ffﬁ’rm b6 slprsiwals fiteteds BNEIYSIS of thefleinakeibyddREGY,

MSP'H%%‘E?QP]H&? %1.4% probucol.
EXAMPLE 55

Ex-55: 1/3 of the organic solution obtained from Ex-51 was concentrated by

distillation at 90°C and then diluted to the origmal volume with toluene. After aging at 50°C
for 1 hour the resulting slurry was filtered. Analysis of the wetcake by HPLC indicated 2.7%
MSP, 97.0% DSP and 0.4% probucol. Analysis by HPLC of the filtrate indicated 64.6% MSP,
3.3% DSP and 31.8% probucol.
EXAMPLE 56

Ex-56: 1/3 of the organic solution obtained from Ex-52 was concentrated by
distiflation at 90°C and then diluted to the original volume with toluene. After aging at 50°C
for 1 hour the resulting shuiry was filiered. Analysis of the wetcake by HPLC indicated 1.4%
MSP and 98.6% DSP. Analysis by HPLC of the filtrate indicated 66.2% MSP, 1.4% DSP and

32.2% probucol.
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MSP and 98.6% DSP. Analysis by HPLC of the filtrate indicated 66.2%
MSP, 1.4% DSP and 32.2% probucol. 63 WO 2006/116038
PCT/US2006/015022 EXAMPLE 57 Ex-57A: 1/3 of the organic solution
WOHIHEHYm Ex-50B was concentrated by distillation at 9G€ HHePPARM 5022
diluted to the original volume with heptane. After aging at OC for 1 hour
EX Ahertesuyhting slurry was filtered, Analysis of the wetcake by HPLC

indi 76% MSP, 5 19,8% DSP d1.5% . Analysis by HPLC
i S IR ERA R e R e b e S e
distiEatET B:92°G ohidthenelibatke phitainsdifromoExs5 Hithasadded ferlfim at 0°C for
Iti i h erd h
1ol el S B A SO e A Bl T s,

19.8%1 ORP 8294 DB ek 0. 39 phesi i HEDAeiys Bl syt-pdicrist the GitrdisP,
0139 Hieaegh 93N MSBrRA% DSP, and 2.1% probucol. EXAMPLE 58

Ex-58A: 1/3 of the organic solution obtained from Ex-51 was concentrated

byEistiRitiof 8t B asalthedmeddirts BieSddgiras ddemte Withinibeaneand
the réfignaging @tk $ak Heheurdewesulting sherywasiiilterssh Aaatusiscaf

AT AN e TR M R 0 190 WG !
Anal9 sy HRSISLCOERIBEB IRipabdis Welske abidhiey ndrm Bx-HBBuwas

EX'@EQE% 10 niL toluene and the resulting suspension was heated to 50C.
After

our the suspension was filtered. Analysis of the wetcake by
HAESichibal 33 3vgams PolsE BoeSRd disanEre8lprabuoobe@ardalysis

distiippibiPk oot the: ifrateindicated 34 £ NGEmd @zofﬁ Qégmgn g&f@é{)@nc at {°C for
probucol, EXAMPLE 59 Ex-59A: 113 of the organic solution obtained’

h
1 hoyr St peRubing sty R dthisten by aistinafidi sistrcantiiRel gititetrid e

MSPoriginwl votume evith beiang. AlieragingEb0C dotnd awrthRirasidingsy, MSp
and %%%\’/ Wabsélgiltlered. Analysis of the wetcake by HPLC indicated 83.0% 25
8598 'DSP, and 0.14% probucol. Analysis by HPLC of the filtrate
indica®8B:09 796 theotucaic BixtGOE: Rognditiis weteakédebtaiheaftasiuene and

o EUAMREHISHRLD chensgi Dyl et e
Analysis of the wetcake by HPLC indicated 33.3% MSP, 66.6% DSP, and 0.1% probucol.
Anajysis by HPLC of the filtrate indicated 97.7% MSP, 1.6% DSP, and 0.5% probucol.
EXAMPLE 359 '

Ex-59A: 1/3 of the organic solution obtained from Ex-52 was concentrated by
distillation at 90°C and then diluted fo the original volume with heptane. After aging at 0°C for
1 hour the resulting slurry was filtered. Analysis of the weicake by HPLC indicated 83.0%
MSP, 16.9% DSP, and 0.14% probucol. Analysis by HPLC of the filtrate indicated 99.7%
probucol.

Bx-59B: 2 g of the wetcake obtained from Ex-59A was added to 10 mL toluene and
the resulting suspension was heated to 50°C. Afier 1 hour the suspension was filtered.
Analysis of the wetcake by HPLC indicated 12.5% MSP and 87.5% DSP. Analysis by HPLC

of the filtrate indicated 96.7% MSP, 2.9% DSP, and 0.3% probucol.
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Analysis of the wetcake by HPLC indicated 12.5% MSP and 87.5% DSP.
Analysis by HPLC 30 of the filtrate indicated 96.7% MSP, 2.9% DSP, and
0.3% probucol. 64 WO 2006/116038 PCT/US2006/015022 EXAMPLE 60

WwB2B611¢®®Hf the organic solution obtained from Ex-50B waB{hheeMtratser?
by distillation at 90C and then diluted to the original volume with isopropyl

EXARTBIL sd\fter aging at 25C for 1 hour the resulting slurry was filtered.

Analysis of the wetcake by HPLC 5 indicated 0.8% MSP, 98.9% DSP and
0. B $rod (o tagengic 5o e IrS ftmE iR AtaH s euh irsby

distﬂiaél’@,{g @ﬁﬁg@aﬂd?ézfﬁ%z%&%ticﬁie @@M%&éﬁiﬁﬁib@ﬁ;{%@j iberfeg gm@a aging
§O ution obtained from - was.concentrated. Yy Istillation at n

ot 25 R B G GO G AURgT SO CIS B A oRid 20
indicatz2 BB FoMSROLE. the DESULAG ShiryobasTiltaredysiaiER of shewatcake

. . b indicat % MSR,99.0% DSP and 0.2% probucol. Analysis
mdm%%%ﬁ%oﬁ%@ﬂ?%% gﬁé&%@%ﬁ é%p%%%’ﬁ/? P, 0.5% DSP and 32.7%

EXAptREEG6R EXAMPLE 62 Ex-62: 1/3 of the organic solution obtained from

Expaceyias speentrates ke disiliation Aha9G apd e diluted fohe

__original volume with isopropyl acetate. After aging at 25C for 1 hour the
distilfgisema § Siarpd feanfithied iaks gsmwE trduipstealesspapl ecaigic ftdgr aging

at 25%: % Viehtr 88 G Ras1and QA4 %RrabusahipnabisisbyHREG Pt
OfiItrate indicated 66,8% MSP, 0.4% DSP, and 32.6% prohucol, EXAMPLE

indicgisdly U2 Y Pt eRdie GRERmSE frotARS PX el ety

indicardiS6PO VB B desatcDSRd: el PeBuliing sttspension was heated to 80C.
EXAﬁ&tﬁ, Eé)ur the suspension was cooled to 25C, aged 1 hour and filtered.
nalysis of the wetcalce by HPLC indicated 18.8% MSP, 80.7% DSP,
and0Bv pscbibohraaadysibibyrbladef ftvenfilirald indicatedrgnedVBP,

distid=008 Rekcangd %:8Y ﬁi@&%@%ﬁ%&@éﬁ%ﬁﬁe%lﬁﬁgém%}q 8{3%@({%. After aging

wetcalce obtained from Ex-58A was added to 10 mL isopropyl acetate

at 258 néPtnehrasirigslspenumn WadHesth o eaBoe ol s Tekske thieHPLC
indicalaPENRi QAW ass §orisshtaRb 6 sanedrhhnunand filteredpAnalysis gfithe

indic\é\%gctic 6&5?? QPE,LOC.: 4%%%%{63%5’ 3%%% probucol.
EXAMPLE 63

Ex-63: 2 g of the wetcake obtained from Ex-57A was added to 10 mL isopropyl
acetate and the resulting suspension was heated to 80°C. After 1 hour the suspension was
cooled to 25°C, aged 1 hour and filtered. Analysis of the wetcake by HPLC indicated 18.8%
MSP, 80.7% DSP, and 0.5% probucol. Analysis by HPLC of the filirate mdicated 94% MSP,
1.0% DSP, and 2.9% probucol.
EXAMPLE 64

Ex-64: 2 gof the wetcake obtained from Ex-584 was added to 10 mL isopropyl
acetate and the resulting suspension was heated to 80°C. After 1 hour the suspension was
cooled to 25°C, aged 1 hour and filtered. Analysis of the wetcake by HPLC indicated 3.8%
MSP and 56.2% DSP. Analysis by HPLC of the filirate indicated 98.0% MSP, 0.5% DSP, and
(.5% probucol.
EXAMPLE 65

Ex-65: 2 g of the wetcake obtained from Ex-59A was added to 10 mL isopropyl

acetate and the resulting suspension was heated to 80°C. Afier 1 hour the suspension was
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MSP and 96.2% DSP. Analysis by HPLC of the filtrate indicated 98.0%
MSP, 0.5% DSP, and 30 0.5%probucol. EXAMPLE 65 Ex-65: 2 g of the
wetcake obtained from Ex-59A was added to 10 mL isopropyl acetate
wanzhebreisestilting suspension was heated to 80C. After 1 hoBCthes2006/015622
suspension was 65 WO 20061116038 PCT/US2006/015022 cooled to

, d 1 | |s of the weic b C t
coo e e e L S g %
MSPQ@.@J%J% @,S@. 694:0%E, W@Q% Problisot. 1Edwwﬂ> PEB6 BE5-B62 AIP, and
0.2%4-pfsBR&Y.round bottom flask equipped with an addition funnel;

temperature probe and N2 bubbler was charged with 80.0 g (155 mmol)
EW&%M 160 mL of anhydrous THE To this solution was added 157

mm@&@m mr?l 22026563 ¥ind Bolbtbrh %fk"é@@@@@& wﬁ gﬁ?ﬂ&iﬁdﬂfﬁﬂ%ﬁt
aratet erature was ke ween ter the
O s o B e fo SRR M BTN o A AE R 160
of MI@'@E@ AHE .a Soltimoeobfibd. &g @Hd6dMATahIL (3 8ansutchiic aqghydridadn
benz it S NMCIRH L HieteAddR0 et 30 0. Te Jemnelalie ONeL NG

Ion was maintaine etween fte e aadi on

31°Ceofvijstetec i iion sniplrs Whstatowetitoadtthforix0mminepatipsid thy1°C
and ﬂ%h@dﬁ@kﬁﬁi%ﬁ?v%%ﬁ@ﬂ 135%R5R and 2340 pLabucal, £b6s s THE was

reaction was %uenche by the slow addition of 98.2 g (37 moI) of
addefpverai{toyts 148 SYRSTIEES vt At Sé@ﬁﬁﬂé’ﬁﬁtﬁ@ﬁ%ﬁ%b%ﬁ@%a%éﬁc
Afteniisthif@inaseaued ks %ﬁﬂtzﬁﬂﬂrﬁﬂ@@@%ﬂ&%ﬁ)ﬁ%ﬁ%%dfoirb@ BFHaRIRaTysis

o B Ao e S g 83 FRbEe] he organic phase
(4%@&@ﬁmﬁwﬂqﬂﬁ@hﬁ%%@slﬂ@%ﬁﬁz?g%ﬁg {896 probiyadl4 N HCl and
148. f—%‘}%tér%z &7 %@&th&%%ﬂlé%%lc ' ﬁ?el:) t& drﬂ%x Ev%f( GQA t(f? % é% . and

charged to a 500 20 mL round bottom en treated Wi
the pipees ¥ ermsePret SN Tia Otdesifd 200 HIE Wﬁh@%fﬁh AEQ g pt@amnawbcsorgmc

}ay5r| %@%ﬁé&lﬂ@ ABIGARYRIERIAINGNRS0% MRESs % R¥ PP arnc phase

8.6% probucol, and the agueous layer contained 22.7% MSP, 67.

(423 6%%9 IRHGEEE0Y - probitol L Thee B bbb LKeftie Suesir was 7.86. Ex 86C:
1/2;@@@ W%B@%&%@@@@@Qﬁfﬁ@%&ﬁ@@%@%%i@ Ga99:a 500

mL rc2> 2 u %1%%]8 St[b%ngegtg w1t%1/ %60 % th??(? (%!%/ glrgg\il)agf%e @%e@;lﬁba%xd 100 mL
of 10% bnnm. HPLC analysis mdic-:ated the organic layer contained 58.0% MSP, 11.2% DSP,
and 28.6% probucol, and the aqueous layer contained 22.7% MSP, 67.6% DSP, and 7.6%
probucol. The pH of the aqueous layer was 7.86.

Ex-66C: 1/2 of the organic phase obtained from Ex-66B was charged to 2 500 mL
round bottom flask and about 2/3 of the solvent was removed by vacuum distillation at 90°C.
The mixture was diluted to the original volume with fresh isopropyl acetate and the distillation
was repeated. Isopropyl acetate was added and the mixture was then cooled to 25°C and held
for 1 hour, and then filtered. HPLC analysis indicated the wetcake contained 9.2% MSP,
89.4% DSP, and 1.1% probucol, and the mother liquor contained 64.7% MSP and 0.55% DSP,
and 33.8% probucol.

66



10

15

20

25

30

The mixture was diluted to the original volume with fresh isopropyl acetate
and the distillation was repeated. Isopropyl acetate was added and the
mixture was then cooled to 25C and held for 1 hour, and then filtered.
wkRWG anedysis indicated the wetcake contained 9.3% MSP p@O2(0ER)22
and 1.1% probucol, and the mother liquor contained 64.7% MSP and
EXAQ@%% P, 30 and 33.8% probucol. 66 WO 2006/116038
PCT/US2006/015022 EXAMPLE 67 Ex-67A: 112 of the organic phase
obExirfdfrdim eXiBoEsARiS Bhirgddncs 500 THE-¢0B nthoheoasdimsk EidnL

round@BOKLRA/ARE the SelVenIasHe Ve Dy YagUum Sﬁgﬁﬁé@ﬂeﬁ ALY onh®0°C.

mixture was diluted to the original volume with fre eptanes and the

The gistirsivee Rl fofharignabpeliae wiss Headunimeirahibadigiipionsns

repe&@@lq@eﬁﬁaﬁlgé oxehddeaunang agiﬁz@ék voks fesnl-bedl, BddheR fMtesetand held at
o~ HPLC analysis indicate etcake contained 76% MSP, 19.8% DSP

S A R G A (I T aD By BN P80t KRS Ms®,
19.8Q2DB%, aprbhitohrEbu6v Buihkewesttrkdabiatnadfieht BX 679Pwas $iezied

pl,C’bilgoirctopropyl acetate at 80C 10 for 1 hour. After cooling to 25C and aging 2

1f11ours the suspension was filtered. {PLC analysis indicated the wetcake
cohtalret 23errasierbisimg BoanB 8% prothesst arndapreriietistate at 80°C

for 1HEEY %@8%8288@55@ %ﬁ%ﬂﬁ%&%ﬁhé%ﬁé’&%@%%ﬁéﬁ%%

68 Ex-68: 216.18 g of the organic solution obtained from Ex-66A was

e Pt AT 0P A AT BBUOHRadh AP e bAle RIS 4 o

mothek 3%k pameb«af &N Ma@kehaond4009PLaof #Q%rérine HPLC analysis
E 'Qﬁ@a }Eeg%the organic layer contained 58.7% MSP, 11.5% DSP, and
.5% probucol, and the aqueous layer contained 60.9% MSP and 2.2%
D3R &thd28 4 1%g pithe catailiheqhidict theaagddauns by 66 vasd hm@ed to a 500

o SIS AR A A S PR .

of 1080'0tg5( 1B Iknand) e nddottanthd eneanic lefermopdroad THF: TSHid 1.5% DSP,
and BOHORWAS RoRethd 24Pk I B3 WuRok2d0%:29) I OUM 2 294 DSP, and 5.7 %

benzﬁa nesium chloride in THE at such a rate that the temperature was

PIobY et -2 gceusAEr thas dddifion was complete, the temperature
EX AQftherngixture was adjusted to 41 C 25 and a solution of 17.0 g (170

MR sgat S USSR A et et S O o A5aYES fummner,
temperature probe and N, bubbler was charged with 80.0 g (155 mmol) probucol and 160 mL
of anhydrous THF. To this solution was added 157 mL (313 mmol, 2.02 eg) of 2.0 M
benzylmagnesium chloride in THFE at such a rate that the temperature was kept between 40-
51°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 17.0 g (170 mmol, 1.1 eq) succinic anhydride in 181 g anhydrous THF was
added over 30 min. The temperature over the addition was maintained between 40-45°C.
After the addition was complete the reaction mixture was allowed to stir for 1 hour. Analysis
by HPLC indicated 56.6% MSP, 10.7% DSP and 30.1% probucol.

The reaction was guenched by the slow addition of 98.1 g (370 mmol) of 4 N HCl and
148.3 g of water at 40-50°C. After the quench, the reaction mixture was cooled to 20°C and
the phases were separated. The organic layer was washed with 160 g of water. The organic
layer was washed a second fime with 160 g of water. Analysis by HPLC of the organic phase
(431.25 g) indicated 56.6% MSP, 10.7% DSP, and 306.0% probucol,
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added over 30 min. The temperature over the addition was maintained
between 40-45C. After the addition was complete the reaction mixture

to stir for 1 hour. Analysis by FIPLC indicated %
W??%@l%xé%dand 30.1 % probucol. The reaction was quenchlgt?jrﬁ“y&p#l\ﬂe(§ g}g\(}\%
addition of 98.1 g (370 mmol) of 4 N HCl and 30 148.3 g of water at
4QEBOCTBATEIStAR giobihetv theiceabtiom whixtina! fras: dbeletity 200 age the 500

mL :BRAPESHNG B AERAMIRS. Jéﬂ%@(:%?é{;];‘fzz'ﬁ)‘ge{ 1\’3‘3%3”{9543%"0 %t% %%Q)% 9hg 100 mL

water. The organic layer was washed a’second time with 160 g of water.
of 10knkipsis BYMPanel vettdsriphibeotaseic(yaer 2emgyinediatd 565894 MSPDSP,

and 3401708050 ABAIAMBERDIGO) B W200644 189880 d 65.0% DSP. The pH of
PCT/US2006/015022 Ex-69B: 215.33 g of the organic solution obtained

the agRsoPER¥S AV Gid< dharged to a 500 ml, round bottom flask and then
trepiie davatt wérd g (@di3iaCoramed )bk & M Nabibean tb O k. ab LAY b BitRe flasic
P nalysis indicated the organic layer contained 56.8% P, 10.6%
s SR e e S e R
dilutedie 6% 0%eDEPoline phtlofreSitheptgueaund Tay disiikeid? ®5x Bheatad/eFeptanes
u icphase w to.a 500.ml. round botto
e O LR A B B 02 b I T e
5°C thpesalHagnivtipdanag 2¢iee dowl thevs BgihaltosdinfEvtrenadssisHodieated the
wetcARCLHRG.HiSIAtoN Was repeatedHignianes wan.asldsth o adinalveiohiok

., 310 g. After slowly cooling to ambient temperature and then 10 5C the
0.1% MR ATY pretipRESRs aged for 1 hour and filtered. HPLC analysis
EXsnteated the wetcake contained 83.7% MSP, 15.5% DSP, and 0.6%

pr , and. the filtrate contained |0.1% MSP. and 99.6% probucol.
A T s B A0 g P A SO SO e o 50
mL g6 0 wadieHargddhtm &S00 WHhAL poiBfd battood) BasSkKNaNdQemréatedl of
o With.2 - 00 ml, %, hrine.
0 st A S e T, [ % S0 kpse, e
30.6%amc BB st S RDBICERdATE wiEses Jayeh dehTame d 34N Sixepid of the

aquedids 1:96-2F1 The pH of the aqueous layer was 11.67. The layers were
cut and the organic phase was charged to a 500 mL round bottom flask

20'RAPAFS TSP B 1AL 1B AgARIR AL A BT B Bedde dutACretkingtioh bottom fask
and 290@ .JTheMmixtsiesnmasadiltiet-tovheeugnalynlumae withdreshrbepiangswas

s e Ao s apeatel Upanch e S N e I,
was added and the mixture was then cooled to 5°C over 1 hour and held at 5°C for 2 hours.
The resulting suspension was filtered and rinsed with 200 mL of heptanes to yield 60 g of
MSP/DSP salt wetcake. HPLC analysis indicated the solid contained 81.4% MSP, 14.9%
DSP, and 2.9% probucol, and the filtrate contained 0.2% MSP and 99.6% probucol.

Ex-70B: 44.77 g of the MSP/DSP wetcake {containing heptanes and water) obtained
from Ex~70A and 225 mi of ethyl acetate were charged to 500 mi. round bottom flask and
heated to 70°C and held for 30 min. The mixture stirred 1o 25°C and was held for 1.75 hours
and then filtered. HPLC analysis indicated the wetcake contained 15.8% MSP, 83.9% DSP,
and 0.2% probucol, and the filtrate contained97.7% MSP, 0.6% DSP, and 1.3% probucol.
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The resulting suspension was filtered and rinsed with 200 n1L of heptanes
to yield 60 g of MSP/DSP salt wetcake. HPLC analysis indicated the solid
contained 81.4% MSP, 14.9% 25 DSP, and 2.9% probucol, and the filtrate
weonainew8.2% MSP and 99.6% probucol. Ex-70B: 44.77 goftbezoes/o15022
MSP/DSP wetcake (containing heptanes and water) obtained from
£ - (ﬁ?and 225 mL of ethyl acetate were charged to 500 mL round
fask and heated to 70 C and held for 30 min. The mixture stirred
to B land Ydisaie Riferkirdimbfibutieonafdsthenfitercdith Bl Qditialyfisnel,

indicat tai 15.8% 83.9% DSP., 30 and 0.29
rerp DR BANGEHB HONAL ol d PN 31 BAED BRI S0 ot

of angpglrnsot s \WOpogErivg 038 FiF3S2006/T502 e 2AMPLE 7.0 M

meth?ﬁZ&e&éﬁQﬂUﬂgé@ﬁW%M% Hﬁ%%@%&?gk@&%t@ﬂk |RMen 40-
unnel, terg&t}ar_ature probe and N2 bubbler was charged WI'Eh 20.0 g (38.7

S0°Crnandt BrotEEPaRtrSerriRlcte Bn iR e et the RIS S Rforineed to 41°C
and 2alieth2 58 188 4 (364 mimel, 9 ef) alditidihtieinyinaur SN EBIRMUEE was

in TIC at such a rate that the temperature. was kept hetween 40- 50 o
oo R (R BT S I PP BP0 TR 0-45°C.
Aﬁeﬂdﬁj@i@ﬁim WhsConpibe Selutioniaf G810 (86 &lhamal 10 85 20 b8 uariaict 5°C.
HPLe@ngﬂgqﬂ@iggea SRR STHE BP.R0l08q LRt . The

température during the addition was maintained between 40-45C. After

the BRIGHBISIVRESBIeNsiee hidbredevion difiicm as Hes oo BirifdPoAC] and
43.9 PR Shdp&-4b0sbiL Gy apalysisinicaled ol d MRBrelwal Y RRRAARC and the

26.1% probucol. The reaction was quenched by the slow addition of 24.6

Phases FeB S TRATES ot PPRFREH ARy Uy ‘@%ﬁﬁ%?é#é%%é%@@"f’;a\hﬂé?qh dhe organic
layerquenehshdicareacto nimixiue3s ds:eaaerhion2 0 Crand dhac RRAsesWWEHaed with

S ted. The organic layer was washed with 40.5 g of 3% brjne. The
o2 & L S B B SO TR RS0 . OB e of s solvent
was mongarat. |dyrerddemoiiuted aif EIGB82wpoidtd Andihd cropearishtachunger
t ' ft olvent was removed. An
o L A e ST SOV TSI B8, e
mixtiggYeerirated Ul &P pbemietep radshraliatiio®urtisabpentad 2 Bentissokasradded

to obWASIeIMEMEITheoIMIXIE WasHilyted with 80 g heptanes and the
distillation was repeated Heptanes was added to obtain a 12 wt% MSP

sofdtidPRF2% FMBAL Zo°Treteptdies SBMmeTovas hefreful todbbsted to
50°CMthecisnelibe ko Hiasd anth heatedbiacsks, The salutionvasdreatersvithr,

B L LB R e L E
layers were analyzed. HPLC analysis indicated the organic layer contained 77.1% MSP, 2.1%
DSP, and 20.6% probucol, and the agueous layer contained 21.4% MSP and 73.5% DSP.
The layers were cut. The organic solution was treated with were added 35.1 g of acefone, 41.5
g of 0.5% brine, and 0.22 mL (1.1 mmol, 13.6 mmol total) of 5 N NaOH. After stirring for 15
min at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
indicated the organic layer contained 67.4% MSP, 0.15% DSP, and 32.3% probucol, and the
aqueous layer contained 37.7% MSP and 60.6% DSP.

The layers were cut. The organic solution was treated with 35.4 g of acetone, 41.1 g of
0.5% brine, and 0.22 mL (0.22 mmol, 13.82 mmol total) of 1 N NaOH. After stirring for 15

min at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
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layers were analyzed. HPLC analysis indicated the organic layer

contained 77.1% MSP, 2.1% DSP, and 20.6% probucol, and the aqueous

layer contained 21.4% MSP and 73.5% DSP. 25 The layers were cut. The
worgaRic:sedsition was treated with were added 35.1 g of acetanpydihds/ g0t

0.5% brine, and 0.22 mL (1.1 mmol, 13.6 mmol total) of 5 N NaOH. After

e e o i R TR Rt B B R e

mue@%.mmﬁﬁeﬁ%-mmmﬁz.%ﬁmmucoI, and the aqueous layer
copfained,3 MT%CMS%@%Q%?%%@@%E%% CORIRYEISYBIGHE: 8 botom

organic‘solution was treate acetone, 41.1go rine,

flask gpe| THiad boeodira M isads MG total) ma) NuGHI4 AflepStintery folter

stirrid@ B 8HRQCs e, m&%&%@é@%‘%@b&%ﬁ@%@ é{%{émqal NWofeentrated at
analyzed. HPLC analysis 69 WO 2006/116038 PCT/US2006/015022

T0°CiREh ey THEBRen (I3RS EsH R B T aaddespo obier BsbWhRASE gofution.
The :piohtcabaneitbeolagueatsilay emganiainesh8 3@\ eknand. 918 L8

The layers were cut. I¢ salution was transferred to a 500 mL.
S e TR S 2Bt oy S S PR B e LerHing
97.3%ndSE5 A3 6iSRated Aftérpbostidhg for 15 min at 50C, the layers were
ExASEPaRted and the organic layer was concentrated at 70C under 350

mmHg to 1/2 volume. Heptanes was added to obtain an 8 wt% MSP

sofutidh. ¥R tapkdraspiasspetore daskaatimeteifiparaddidantistiked

tempSMBIRIGRILd Qﬁd@%“ﬁﬂeﬁ%@%ﬁ@ WAE Hiere ViRl ho 4 8uMPind 50 mL
of ;PLC analysis indicated the solid contained 97.3% MSP, 0.03% DSP,

BB probadBls IRFERA NS BEDLAT oL HReRBlHE M
methjgmagrmﬂaskoawﬂn@idmr?waamamdm@tﬂaﬂﬂ? ,tefﬁlg;aﬁ@?aéug@sm@bge@?geﬁlzg_
o er.was charged wit .0.g (38.7 mom ucoland 50 mL o .
507 R B T o B AAEF 4 B T TeP ROAGE58 to 1 C
and agbBrgoNohieth Wiifadhesiomthiond surs st st arEie thaiithéous THF was

" added SNRARILEE WaS %éﬁﬁ}epﬁ%ecﬁ%ﬁ%el?d%%ﬁ e g%ﬁ%%g%&g%@g 40-45°C.

complete, the temperature of the mixture was adjusted to
After s afliion V68 GIBER HpTshcd @5t BEin R lawhy toids 9137 2ngp. Analysis
by mmﬁﬁhkﬁswa@g@9@%@%@%,&%&{@5&9&!&ture over the

addition was maintained between 40-45C. After the addition was

colpREES A8 P EISARA iR 8IS UIRGHEaR S SHf for 45 hiFrmahail4id! B! and
39.6 HRPlWEndicatesh &3, UM BP gl RS Pand 34:23%Riabusaba20 Ttve amd the

phaseSRSHOMINAR A SRRt 1a5eP it SHeanR At S B (750 e L i
layer was washed a second time with 38.7 g of 3% brine. The organic layer was concentrated
until about 2/3 of the solvent was removed by vacuum distiilation at 90°C. The mixture was
diluted with 75 g of EtOAc and 50% of the soivent was removed under reduced pressure at
90°C. An additional 75 g of EtOAc was charged and the organic solution was concentrated
under reduced prossure at 90°C. The mixture was diluted to the original volume with fresh
heptanes and the distiliation was repeated Heptanes was then added to obtain a 12 wi% MSP
solution (21.1 mmol).

The heptanes solution was transferred to 500 mL round bottom flask and heated to
50°C. The solution was ireated with 35.6 g of acetone, 40.6 g of 0.5% brine, and 2.33 mL
(11.7 mmol) of 5 N NaOH. After stirring for 15 min at 50°C, the mixture was allowed to settle

and the layers were analyzed. HPLC analysis indicated the organic layer contained 63.1%
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39.6 g of water at 40-50C. After the quench, the reaction mixture was
cooled to 20C and the phases were separated. The organic layer was
washed with 41.5 g of 3% brine. The organic layer was washed a second
wiimeowitlsd38.7 g of 3% brine. The organic layer was concentaisakzantib 15022
about 2/3 of the solvent was removed by vacuum distillation at 90C. The

gy s,25-dilwed with 75 g of EtOAc and 50% of the. solyent was ,
M L S R R T o7 RS e 76.4%

DSPwas charged and the organic solution was concentrated under reduced

pregaugat We dhe-mbdenas ditdied Jodbe originadyelyme, ity ireshs ¢ of

heptanes and the distillation was repeated Heptanes was then added to
0.5% bty 42450 SH° SRl A3 3L maisitl Bl FRENephndSgoTitée for 15
min WaBiansestetonfAmlvéaunehrtiomflasisncdeaiad 9. S0ErTIh analysis

. solyt treated with 35.6,9 of acetone, 40.6 g of 0.5% brine, and 2.33
e (TR o SRR AN St gy A1RS T A Soee TR (e

aquewaslatowsrdacsktlaandshedagssonprr analyzed. HPLC analysis
indicat I ic layer contai 63.1%.70 WO .20 16038
T R B e B R Pne. 404 g of

0.5%abjirwp asddyl wentbinkbounl813. /MSPrahtb2h.49¢ 1 SPOTh Mgty dor 15

min S50°NGRBRRIGSRMIANWASY SRR 2038 A ACRIONS 4 1188 Ohnalysis
0.5% brine, and 0.21 mL (1.05 mmol, 12.75 mmol total) of 5 N NaOH.

indica¥ed iRiFERIO IS SiRRadETe  thd iRt lrel Va3 I owe A0S bartrbuged avé the

aquetdyaEyvesatanalyzeds iR analysis, iighcated the organic layer
c_o%gﬁined 62.7% MSE 0.77%.DSP, and 36.42% probucol, and_the
aq W%

BT AP iSortaindd 127795 NP Rt B A B BEP Aty Lrit bottom
flaskcbtaTdecitRh mdokitidiediaskidated. Mith. b8 ON BEACELONems0.dnd 0F .6 mL of

tQ.SO/ rne;.and 0,21 mL mol, 12.96.mmol total) of QH.
et S T T R R R B LG v
layenfad dydrsané fecangiyre yeiMias wrkdisdisithdiddtedattorsraahis agevater.

Hep@RAAIR6d P34 LM S Pl &-%%Jpﬁutﬁﬂdaé@tﬁ% piRkueal 200408 ynaer 350

aqueous layer contained 30.2% MSP and 68.2% DSP. The layers were
mmEg {0 FhevSriEic St REHWaE dHS e reih W 506 A RGIREOHE I MISBK,

solufteated1eneR0 and asigilindDi-ading 3 Rbiof Sebhktat:-64 3 imal) and 1
og] 15 water. After stirring for 15 min at 50C, the aqueous phase

25.6.mL
Wt%\ﬁ%%t]rveerﬁoo %aﬁﬁgl of the aqueous layer was 1.25) and. the organic layer
wehwashiaeewith th8rcgodabioneisan 26upganatehd Heptanenthe) ghwas

resui%gg ggsé%&sqgn%%g%iﬁe%g&g%eﬁpﬁ tg' %W 0 t\%ﬁ%’ c%s?aqgng rs]ghet{ (?I%%MS"C
mp). HPLC analysis indicated the solid contained 96.9% MSP, 0.4% DSP, and 2.7% probucaol.
EXAMPLE 73

Ex-73: A 250 mL 2-neck round bottom flask equipped with an addition funnel,
temperature probe and N; bubbler was charged with 20.0 g (38.7 mmol) probucol and 50 mL
of anhydrous THFE. To this solution was added 25.8 mL {77.4 mmol, 2.0 eq) of 3.0 M
methylmagnesium chioride in THF at such a rate that the temperature was kept between 40-

50°C. After the addition was complete, the temperature of the mixture was adjusted to 41°C
and a solution of 3.68 g (36.8 mmol, 0.95 eq) succinic anhydride in 37.2 g anhydrous THF was
added over 30 min. The temperature during the addition was maintained between 40-45°C.

After the addition was complete the reaction mixture was allowed to stir for 60 min at 45°C.
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mmi?gto 1/2 volume. The solution was diluted with heptanes to obtain an

8 wt% MSP solution (21.3 mmol). GC analysis indicated that the acetone

concentration was less than 1 20 wt% relative to heptanes. The mixture
warasogidptédoled to ambient temperature and stirred 18 houP§ TRE@006/015022

resulting suspension was filtered to yield 11.5 g MSP as a white crystalline

The rsQUighL#6s 4A8CngaMY HP MevrnalyslS M&%‘{é@% ﬁeﬂgzgemﬁwﬁ‘é%g%%y g
MSP, 0.4% DSP, and 2.7% probucol. EXA E 73 25 Ex-73: A 250 mL

of wasehaidlrlifd bt B TIaLRellssacinmmaiaaime P roiRfde 18ihpaditbrehases
were Eg@&@t@@?’{w dzgableram&fbw@%d/rﬁiﬁ%%.@ g &3% -%tm’gg%bepl_mm@@?? 2 LaRdayer
mL Ol annyarous, ~10 1S S tion was e . 4
e T E A N e b
indictbwst ttheeptesmperaf bl OvabikRepl hatWBsh 46 5D Atteritd. diditioganiadayer was
. lete,, ratyr the mixturenas. adjus C30anda
i A e S Ao b b N0,
remogpfhydroulsiiipiRIWAS sefdeiever 88 phimeFhend thp eratuie sglirioy. the
conc@RIAHARWASNAIN RGO PR BRNAD:APGas ASLIRE JAIUABWAS added to

complete the reaction mixture was allowed to stir for 60 min at 45C. 71

obtainid Hpt6 A0S BRSO 2oty iadisiti s orsRERBensf THE
was JRersiQuendditionmesades g (98.4 mmol) of 4 N HC1 and 43.9 g of water at

4Q-50C. After the quench, the reactio ixture was cooled tq 20C_and the
R ARV R BT e AP R R AT e
50°Cwitlelznheiol verongaiwit daited S\iasofiashed, 8 SSconiltifhe with, 39d72¢ 0H3.
% hring. ' ic | indi d th f
o R R e
separgiif Abd| Wits s Jreferraisiiiprds AHU-Comedimirdteticated0® grafah tayed ¢erddined
66.78 RSP IvenbvaspramovedsAnaddiional £00.0,05ReRIBRESWAR £RAWGLR sp,

oand the or arLic solution was concentrated at 90C until about 1/2 of the
78.5% S A< rehiioRec Al eptanes was added to obtain a 12 wt% MSP

sotm%qmyéem%ag y mml)rﬁe%@aalﬁiﬁﬁdi@ﬁ&@drﬁm@w%ﬁﬁm@w Qiefdifié @éb gof
o as o. o.relat 0 heptanes. g@e omnwstranserrq .
0.5 e A B RSB BR, A Lo nf gL 7 30 min
at 50%f5 Hte chinithve3&22 glofvadatorex3e: g GfdHMbrine, aan-280HPLO(3dabsis

.y . After stirri 0.mj C,t ixture wa

e O ) S T B and e
aquedpglieste dotanmd AR ey BT 8Atah P 5186l % Meiic8i35% DSP, and

29 LRl ANdTiNe AAMEOUSHIAYE LRaRIned R 945N SPacctone, 39.7 ¢ of
0.5% brine, and 1.21 mL (1.21 mmol, 13.71 mmol total) of 1 N NaOH. After stirring for 30
min at 50°C, the mixture was allowed to separate and the layers were analyzed. HPLC analysis
indicated the organic layer contained 62.8% MSP, 0.03% DSP, and 37.0% probucol, and the
aqueous layer contained 41.1% MSP, 56.3% DSP and 1.4% probucol.

The layers were cut and the organic solution was concentrated under reduced pressure
at 90°C. The residue was dissolved in 30.0 g of THF and 48.4 g of 10 wt% brine was added.
To this solution, 6.3 mL (31.4 mmol, 1.5 equiv) of 5 N NaOH was charged and the resulting
mixture was stirred at 25°C for 30 min. The reaction mixture was treated with 4 g of sodium
chloride and stirred for 15 min at 25°C.

The layers were cut and the organic solution was concentrated under reduced pressure

at 90°C. The residue was shurried in 12 wi% solution of heptanes and aged for 18 howrs. The
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78.5% DSP and 0.32% probucol. The layers were cut. The organic
solution was treated with 19.5 g of acetone, 40.0 g of 0.5% brine, and

W .9{9{)6 Lél.OO mmol, 12.5 nnnol total) of 1 N NaOH. After st};rrjlt}% fﬂ;%éfe%sozz
At B 8 the mixture was allowed to separate and the Iay%rs ere

analyzed. HPLC analysis 20 indicated the organic layer contained 66.6%
precip8R, v 86%eDSPyahttr 84 Mg idBLCaIndnd thé tadiSus layéicerdtdiaed

prese]x@e@@%’!@?ﬁé’??@@%%éﬁ%ﬁ}%? é;é%@ﬁ%&he layers were cut. The

organic solution was treated wi acetone, 39.7 g of 0.5% brine,
E B85 T4mL (1.21 mmol, 13.71 nimol total) of | N NaOH. After stirring for

30esoimet 30CL hembisieawsalawaddpserawia anddhrilavarsyere
analyzed, HPL%ﬁanal sis 25 indicated the organic layer contained 62.8%

(P RIREC 81830 Sb RO G BTGBt 1 Sy TrEnRie Pagceb ARdin Bf L
of angdisasNIBP, 6. 8 DiGRoanthd ARlepiabuenl(SEhelaners 0esg) eebansithe
ic_solution was entrated under reduced pressure at 90C, The
b oAt Bty 31 TD 068 B WAL C-
AftergHeledditino wis sotwlicn, BBtmip¢Biudemitiod iShegwiv} ofifdtdNa@H tvasd =

solutfRAEes A0E Mg asult ﬂgeépsﬁ,@'éﬁ%ea}é@é%ﬁ% r;%di fél gm&ﬁ%%@d@d Ihe

reaction mixture was treated with 4 d ide stirred for 15
APPIGHR A S Mifhe Th &8 1SR BIELR YA dhihed diipmics ohaiisringd st 40-45°C. After

the 260A6ENHARELERACTESRHGRSh REBESH ¢ AL ARG T e sidus wassluried ¢
2 W%, solg%on of heptanes and aged for 18 hours. The 72 WO

HPL%B P Te038 3 PO RSEBERAS0ES A etipitaty WASE and e a b pmbramn
The remii6tRi4S aratyeis iof thesMSRa&RcndaiekiiEr niesenee HRI8E@%nd 150.1 ¢

,0.19% DSP, and 0.94% probucol. EXAMPLE 74 Ex-74A: A 1
o Pl e b S SR RN e B ases
were protsetethdTN dseiiiclewa svehargbadwithd0D ga(255%iriol) (Fhbunekantiyer
was a6 anhydr . To:this soluti 7mL.(313. .

= mmo?f”zégée? A o e M e e
F

41.2 gpaf 306 TERsperattraivaRGe WAL QT sad@ 00anb o) Ydlition Wasromiplatdyture
was siectemperatyre @Hﬁ%ﬂ&%@@;}@é&@%&%@ﬁ%&@&g ﬁﬁ%&gﬁ %&iﬂg
g

171 mmol, 1.1 eq) succinic anhydride in 173 g THE was added over 1

The OXgRS I SOPRTTHTaFFL Rarparatir S aiiiRe Hddton wae rbsrimew ..
AfrerahdQidpCs ftenitheadeilion vaatonpleiehereamtinaduxiur was
s flEginsl R0 S Sy s Al el s,
90°C and the slurry was cooled to 20°C with stirring. After 1 hour, the sturry was filtered and
washed with 78 g of heptanes. The wetcaice was washed a second time with 65.8 g of heptanes,
A total of 143 g of MSP/DSP sodium salt wetcake was collected; HPLC analysis indicated
17.9% DSP, 81.5% MSP and 0.51% probucol.

Ex-74B: A 100 mL round bottom flask was charged with 10.0 g of MSP/DSP sodium
salt wetcake (containing water and heptanes) obtained from Ex-744, 33.4 ¢ of heptanes, 9.2 g
of acetone and 10.4 g of acetone. The resulting mixture was treated with 1.3 mL (5.2 mmol)
of 4 N HCI, stirred at 50°C for 30 min. The mixture was allowed to settle and the layers were
analyzed. HPLC analysis of the organic layer indicated 97.8% MSP, 1.47% DSP and 0.72%
probucol and the aqueous layer contained 39.7% MSP and 40.2% DSP.
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The reaction was quenched by the slow addition of 99.2 g (377 mmol) of 4

N HCl and 150.1 g of water at 40-50C. After the quench, the reaction

mixture was cooled to 20C and the phases 15 were separated. The

worgamicisger was washed with 152.1 g of 3% brine. The orgaridkayeress2
washed a second time with 146.1 g of 3% brine and the organic layer was
A¥ith 41.2 mL (206 mmol. 1.5 equiv) of 5 NT NaOH and 200 mL.of

10% brine. The reaction mixture was stirred at 20C for 30 min and the

layers Wefe lbataiea dhpiicny Sy arp charasdivdtb ) OThe «filEREI8 epdinm
salt WeRBIEOeaRFatec R 23¢neaais HALinnat A0 G abaUNRSPRERGT. of THE.

pressure. 20 After ¢charging 255.5 g of heptanes, the organic layer was

This salution pastieptes 16D (4 h§ Cdiawiidrh aloottaY AinldipHerR pheas yarphat

ambiasdifapab@dsbrg abhepranes wasvetded At 390G anditheishsRW s ashed
i the slurry was filiered_and

._cogled to 2 ith .stirr fter.1 hou T
RS e i R e A e TRV
18.0%itbB 518! § 6Viwptames. A total of 143 g of MSP/DSP sodium salt
Wi : issindigated 25 17.9% D, 81.5%
R e s s e e R S
distillad i witreedrgsBravisIoio’s H kot suis vl o Gornsiging witer with

fresh RRELHRRIBNEH: ANAIREEIR Y444 133 18 e Rianes Efhe? fvas added to

.acetone and 10.4 g of acetone. The resulting mixture was treated with 1.3
OBt} (B 2SI BN SRR S0 oF Jetivaked the e swagentration

was abbaned tasetiaieaththetayarsTrere-ienalivzed wHPkG apalysie-obineeq
organicJayer indicated 97.8% MSP, 1.47% DSP agd 0.72% probucol and
press LS RS A% Bep P e o5 v
MSP 2000641 G05BrRE) @200 6181 F02 M ARMRLFHRS BX-7&icént@dm kv 40 sl
1.1 u*é‘%t}gf&i%% gharged with 10.0 g_of MSP/DSP sodium salt wetcake
(containing water and heptanes) obtained from Ex-74A and 15.0 mL of

THE® bratanss kdwiionsiestiemearwiticca 2 ¢0onlverend 2@ or Bhsk AnfiBiated to
50°C(hé Bl and stirasalboambignt LemperailEe, iQf s out. THe layets o oo

ere (l:ﬁt and the organic solution was washed twice Wlth 8.0 g of 10%
mmol ¢h 8 NiSpeHs ARRiSTErIs Sriamdidyemmanaasaliavedurseitis grgofie
Iayerd}E‘di’eh azlﬂdlﬁtékg./o ?Ehﬂﬁﬁﬁlyﬁ?&ﬁa@éﬁ&@gﬁ@ k)i{g@ﬁ]u' ; 'U\/%?eg ii@jﬁﬁﬂ%ﬂ@@.g% 995, 2.8%

e es and 2/3 of the solvent was_distilled under reduced pressure at
s JGRORERACHE ALt IRCCHOTER UbNGARRY S Dt The
reactipeptégtes and thetelistitatorddisore 6ae chiwG. a6 ditionat dnesndleptanes) N
Naowaﬁﬂ%ﬁﬁ% Q}%@ﬁg Wi M olution (6.49 nunal). analysi

L (I S 316 gl c% S0 t,%[%o%m&m v\fas aﬂowe tg sgt?e And e ?ayers were

analyzed. HPLC analysis indicated the organic layer contained 98.1% MSP, 1.2% DSP, and
0.5% probucol, and the aqueous layer contained 38.3% MSP and 61.3% DSP.

The layers were cut. The organic solution was treated with 5.0 g of acetone, 12.5 g of
0.5% brine, and 0.32 ml. (0.32 mmol, 3.80 mmol total) of 1 N NaOH. After stirring for 15 min
at 50°C, the mixture was allowed to settle and the layers were analyzed. HPLC analysis
indicated the organic layer contained 99.2% MSP, 0.12% DSP, and 0.57% probucol, and the
aqueous layer contained 69.6% MSP and 29.9% DSP.

The layers were cut. The organic solution was treated with 5.0 gofacetoneand 125 ¢
of 0.5% brine. After stirring for 15 min at 50°C, the mixture was allowed to settle and the
layers were analyzed. HPLC analysis indicated the organic layer contained 99.3% MSP and

0.59% probucol, and the aqueous layer contained 78.5% MSP and 20.1% DSP.
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was about 5.9 wt% relative to heptanes. The organic solution was distilled
under reduced pressure at 90C until 1/4 of the solvent was removed.
Heptanes was added to obtain a 9 wt% MSP solution (6.49 mmol) and

waGoafadygis indicated that the THE concentration was abouscdad>dowi¥aoz2
relative to heptanes. The heptanes solution was transferred to a 200 mL

round bottom flask and heated to 50C. The solution was treated with 9.2
E%Ia%gt@ne, 12.4 g of 0.5% brine, and 0.58 mL (2.92 mmol) of 5 N

NaKXHGAfteA stifriag:fo bdfomifiashevaixhurgeyas Bioned MSoisranding st
I s were analyzed..HPLC analysis indicated the or ic layer
et i ST S0 o0 Homtiol i e Toe
solutuesudaydmointdideb 20896, MIRLafld ¥8uhdlh IR Hlk 6feaofidn% brine,

and e Was treated Xy'ﬁgo@r}?&qdlilt&%pal 0.65 mL (0.56 nunol, 3.48 mmol
total) of 1 N NaOH. After stirring for 15 min at 50C, the mixture was

alldretryersaite ardidhapweduiomyzed sl (isa i Sireirdateth brine..

HPLthenarpanis layersaniained 98 LymM ok dud 6ok 3241 20 %MR01WR) pap
and q?'y[é}ge %JGOUS layer contained 38.3% MSP and 61.3% DSP. 25 The

%ut. The organic solution was treated with 5.0 g of acetone,

12&5@@&035% boiNteanghBiSgb R0 &%ﬁ@a@oﬁ&&moim@ﬁh@ﬁﬂu%?d under
: OH. After sticring. for 15 min, at 50C, the mixture was allowed to settle

reau g P O e ol HABIol e B o ragted
undertiiaip@ HroSReEMET aul200:I8E, GAchOEAN ipdotatnhoanddhe THF present,

The REUBOWRLBRAGOMANRY G600 M, 38429, R1eD3R::30 The %e@gwgfr ©

0,
cut. The organic solution was tréated with 5.0 g of acetone ‘and

The hywiones folitiRRarasFAre oS frfreal 3oeoha ke 0 i4s bilowed teated to

s0°Csathe RadithaniRESHE R ARRWAR Y. 3IRUC B3I Indicptes ihgrorganic -
stizﬁxlz%/f{ contalngge, 99.3% MSP and_0.59% probucol, and the aqueous layer

B S Bon R SPRENG Wes P BP0 Pailgens GisavegoRge avalyzed. HPLC
anal PIETHEASRADGOLITAZR 1EXAMREIOEXS7 GASPAd LorowrPbattbmuiiesk-wasol,

s e S ik Kotk A ST0SL of THE. The <oliion
watsntrdatoowith24 318 ¢ lof Ivates], 370fMin(id Sominal 5 of ANMCHabDigedfio the
reacti%g%x&'ﬂﬂ@: éf@?gtﬁgﬁﬂ§%ﬁ ﬂ%%%lrﬁ%dn?% Sg: Wf-%': a 1Q O%r't-grs]g l%yerfthe
were cut and the organic solution was washed twice With g OF b
layerppyges .WP’E@-aﬁafy% S Ypis ’@F@%Rﬁi gy £asT Gy indichntdRS HréIéREe
3.83%9R4%RMIRY LS BB SR A0 6% REPYGRained 13.5% MSP and 86.3%
PSP

An additional 0.23 mL {1.17 mmol, 5.24 mmol total) of 5 N NaOH was added to the
reaction mixture. After stirring 15 min at 50°C, the mixture was allowed 10 settle and the
layers were analyzed. HPLC analysis indicated the organic layer contained 98.1% MSP,
1.24% DSP, and 0.51% probucol, and the agueous layer contained 36.5% MSP and 63.2%
DSP.

An additional 0.23 mL (1.17 mmol, 6.41 mmol total) of 5 N NaOH was added to the
reaction mixfure. After stirring 15 min at 50°C, the mixture was allowed to settle and the
layers were analyzed. HPLC analysis indicated the organic layer contained 98.6% MSP,
0.66% DSP, and 0.60% probucol, and the aqueous layer contained 55.9% MSP and 43.7%
DSP.
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Ex-76B: 31.5 g of the organic solution obtained from Ex-76A was
concentrated under 10 reduced pressure at 80C. The clear yellow oil was
taken up in 50 g of acetone, concentrated under reduced pressure at 80C

wangdeprated. GC analysis indicated no residual THE presegtr/fiffaos/015022
residue was diluted with heptanes to yield a 12 wt% MSP solution (11.7

mmol). The heptanes solution was treated with 16.8 g of acetone, 22.4 g
EXAYI®BELBrine and heated to 50C. The reaction mixture was treated with

0.52mb. (399 ?gmﬂa Sfcar NaRidy Hfian:ta stird 39 Yo minat&Renithed under

mixture was allowed to settle and the layers were analyzed. HPLC
redugef eIt RCAteH tHE O FERRRE LR e PR IAT 88 Hog WP 336, 9ggsniraed
und@neifcd@Yepsobuad anadiepague o Ur ayair sionfdinaedh 4 YoM &R BiH present.

90.5% DSP..An additipnal 0.23 mL.(1.17 .mmol 7 | f5
The R Wi e i et TR ce R R0
The iniptures wismllowsdtaisé WilaHH2ise£20daper S We Eo AU e #Ph@tcd o
SNBSS CaIGEIne XoRBic K Coningd 95,800 MSFL 38836 DS v

ind 0.44% probucol, and the aqueous layer contained 13.5% MSP_an
15 ngg Z9H) O'sibe mirauaitenalloved i sctilamiiiole s MemsIdsras: ofl B¢

anatDiaQbkwasaddediitheyseastiondixiuie, Hiker stirmndLd, mia a4adrihacol,

mixture was allowed to settle and the 25 layers were analyzed. HPLC

and G APae th RSOt garic i Bhanet ¥ 1 % MSP, 1.24% DSP,
andih vt preluco ket dbezaguecusidayesopairihed 35050 MSP: arite, 10.1
63.2% DSP..An additional O L (1. 0l,,6.¢ ol,total). of 5 .

B O R U R o o A SOP A & e g 20 i

50°@hthmixttineewas dliowsddcsttmatic thpersotayerslymede HRretlHWRLC

indi@l} %ﬁ?a%@tﬁ?s%ﬁﬁééé@@%wgﬁ}%?%%@?%M%Bé}%%%Po‘ﬁ%nd the
and 0.60% probuicol, and the aqueous layer contained 55.9% MSP and

a@%?ﬂ%@%ﬁﬁ#@dﬁé%@@%hm52006/015022 EXAMPLE 77
EX-Aif 139 eflhe araanicsolioniohtaingd Homd&sitoA Wast 3% brine, 10.0

concentrated under _reduced pressure at 80C, The clear yellow gil was .
g of ek APt o gt BetdR@otse By Al YERitEd pHEs StFe o &
50°(a5rtﬁ_lerﬁ@ﬁafed;_ei@ fﬁidawa:ﬁsét?ﬁiaaﬁaaﬂ@ﬁrmiﬁeﬁl &?Mﬁ?@f?ﬁmﬁﬁ%
._..residye was diluted with he S 0 ution (11.
R RS ARE LB WA el I 2 B0 ALt a5 s e
aquafulléybrinestntbfé i@ taSP and 87.9% DSP.

The layers were cut and the organic solution was treated with 20.0 g of 3% brine and

10.0 g of aceione. The mixture was stirred for 20 min at 50°C, allowed to settle and the layers
were analyzed. HPLC analysis indicated the organic layer contained 98.5% MSP, 0.81% DSP,
and 0.46% probucol, and the agueous layer contained 62.5% MSP and 37.0% DSP.

The reaction mixture was treated with 0,15 mL (0.15 mmol, 4.35 mmol total) of I N
NaQH, stirred at 50°C for 15 min, allowed to settie and the layers were analyzed. HPLC
analysis indicated the organic layer contaiﬂéd 98.8% MSP, 0.50% DSP, and 0.47% probucol,
and the aqueous layer contained 19.9% MSP and 79.4% DSP.

The layers were cut. The organic solution was treated with 23.3 g of water, 2.9 mL
(11.5 mumol) of 4 N HCl and stirred for 30 min at 50°C, The layers were cut and the organic
layer washed with 22 g of water and concentrated under reduced pressure at 80°C. The residue
was diluted with heptanes to vield a 12 wi% MSP solution and stirred at ambient temperature

for 18 hours. The sturry was cooled using an ice bath and stirred for an additional 3 hows.
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50C. The reaction mixture was treated with 0.70 mL (3.5 mmol) of 5 N
NaOH. After stirring 15 min at 50C, the mixture was allowed to settle and
the layers were analyzed. HPLC analysis indicated the organic layer
woontained:94.0% MSP, 5.34% DSP, and 0.44% probucol, 18cangkthes/ni5022
agueous layer contained 26.8% MSP and 72.9% DSP. The layers were
cut and the organic solution was treated with 20.9 g of 3% brine, 10.1 g of
Thegueeniata et D885 b3 ernme F18 8B Rand Mathdy ofith Roldupiankre FIPLC

anaBEEIBHRO MRt Ui dhe A abstpra wes slved ingettle paditedaye sy,

were analyzed. HPLC analysis indicated the organic layer contained
Prolgeeler, MSP, 2.87% DSP, and 0.39% probucol, and the 15 aqueous layer
EXaondinerk 9.8% MSP and 90.2% DSP. The layers were cut and the

organic solittion was treated with 22.1 g of 3% brine, 10,0 g of acetone
an “gé; mgél'?ov.fé% rl?l"l?n%ﬁaﬂlﬁ Sr%ﬁ r1111no é-Fgﬁl%ergl %ﬂ%dgﬁf%gss fPHY at%Ed under
redumid piteSOE At NixThe deas wllbwed to settkemn ith0l gydiscwene, concentrated

und%%%%%%ﬁg‘f&%{ge ap §56%San'5' géﬁ@%(ﬁgﬂ?%oﬁ%%%% ! 7 a?%@ipe?,gdgﬁ'%(%/fﬁ present.

P, 1.18% DSP, and 0.43% probucol, a aqueous layer
Thegghithinsas1i o WP hentrgr opaism ThetnMshverdieothhd tiaoD.

TheMGRRE:SRIMHAN WastEertedwith 20.0.6,06i376 Brine.andy40-Q Qfated 1o 50°C.,
acetone. The mixture was stirred for 20 min at 50C, allowed to settle and
The RN R PSSR AR Aod e magDiS e AR tn & SRy artengyfer 15 min at
50°Comtatnged28:b¥a SR atibeRaPhaance: 46%e pralyed| FPOdhRalysis indicated
agueoys layer contaiped 62.5% M 37.0% DSP. 25 The reaction
e e e TR it T (B e 1 45 TG (G OF B Rucons
layeN e@Hirstriedywt BB fod £3.8%n38Rowed to settle and the layers were
anapyzed, HRY G analysisidicated ihe arganic Lavar contained 98, 8%
MSP, o DSP, and 0.47%%%&&?%%%%%‘@33 a?fa? ?:%Vr%g%héo Lot
acetpoeguyl MSPrah {7 aopgishs Tmeoldgais avér MO Fh S begabriutsoiatorired for

20 Wastratediviih &8 3R WALEE 128 MkerdQdd I e Ok AN Gl @Rbed the

stirred for 30 min at SQC. The la ers were out and the organic layer
OrERRUSART GRS B WA AN Lok Cetr e utite Prebrica FpidBE G spus layer
confBBEd Thavesiduenwds. tihstbwith heptanes to yield a 12 wt% MSP

coclL8 e A2 i S e VTG Ty S A ANAN LIS A 00 € of
acet2006/4 §6038 ROTiNe S2006/0 1B0ZRS Tnenphetifitate o asatplBt dNAQH. The
wlgS iy ncsto B ings WG bner e
Theygrgptiesolution was heated to 50°C and then treated with 20.3 g of water, 10.0 g of
acetong, 2.0 mL (8.0 mmol} of 4 N HCI. After stirring for 30 min at 50°C, the mixture was
allowed to settie and the layers were cut. The organic layer washed with 20.6 g of water and
concentrated under reduced pressure at 80°C. The residue was diluted with heptanes to vield a
12 wt% MESP solution (10.6 mmol) and 1/4 of the solvent was distilled under reduced pressure
at 90°C. The mixture was diluted with fresh heptanes to yield a 12 wi% MSP solution. GC
analysis indicated no residual acetone. The mixture was stirred at ambient tempefamrs for 18
hours, cooled using an ice bath and stirred for an additional 3 hours. The precipitate was
collected by vacuum filtration and washed with cold heptanes. HPLC analysis of the
precipitate indicated the presence of 99.84% MSP and 0.04% DSP.
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EXAMPLE 78 5 Ex-78: 28.5 g of the organic solution obtained from
Ex-76A was concentrated under reduced pressure at 80C. The clear

w}{}eﬂ%}%%w&as taken up in 50 g of acetone, concentrated uq—’%"ﬁ%ﬂ%ﬁ%ﬂﬁ

pressure at 80C and repeated. GC analysis indicated no residua
present. The residue was diluted with heptanes to yield an 11 wt% MSP
EXA3BRI®710.6 nimol). The heptanes solution was treated with 15.2 g of

aceiongs 25,3 g,atﬁ@a&%ﬂmoaﬁe;&%&&%q&}ag%g g Mixhigasrented
with 0.75 mL (3.7 mmol) of 5 N NaOH. After stirring for 15 min at 50C, the

temprAliTh @RtV B etths shasaeipare e féSaramebdreimed and 160 mL
of anBpEsiTHElicatethishelaganiedayescontained P24 SR 598%0 BRP.

nd 0.43% probucol, the aqueous layer contained 16.8% MSP and
b e BBl it R SR8t PGP OO oA Sarue i
51°C20\Beg the wddiion 04 goofpeatetone aatt 00 tln(ikAe: Wasakidstamal °C
t ) OH. T ixture was-stirred.for .20.min, at 50C, allo 0
e R R R A ey
addedzyer BdmiIndPOBIDYSMSP 00c Lt BE RoraweObYs ipradirskeari 4 C.
Afer3RRHEIRYRL CARIANSA LA 3% MR AR L9 A 14RER; e layelswere alysis

out and the organic solution was treated with 20.2 g water, 10.0 g of

by HEL L idficated g%t 6. 863 ARe %riaSd 5pdAT. {brsuavieel, 5.30 nmiol total) of
1 thdlaetdol Res mixisRyBsEiined lan2Rminal 50C Allawes) o setti8c] ma

and,the layer cut, The organijc solution was_heated to 50C and then
145 3R 0L BRI J03 o of WV I o bR EERIE BIOTHE Y8 ARRP A G e
the pl4@k wdte satirang] foFIBCorpimiall HRCwWHevmbda reitas (el oo SEHeasc
I t.The o ic layer washed with 2 f water and 2
e T e Rt AR e
(395. 3t Hulraind S SPYdHbE. 12 30t0pMsmé&diabrptebueanmol) and 1/4 of the

sqi:&emva@%tgleﬁw&gaﬁ%&%ef@&ﬁﬂ{& A0k Foe &H&gﬁﬁégaf?f&% 250

diluted with fres hgﬁtanes to yield a 12 wt% MSP solution. GC a
mL TqHefcRRERrh 538 AP BEsHE. Wit ARkarE assinretsadiamiiisatbonate

solutiteraperatsre oML 1NoWsecantad using.anree %H%@ﬁ%ﬂ%ﬁ%fﬁ@ 8Fkanic laver
addi urs..[ ecipjtate was 30 collected by vacuum filtration

conte AR A TSbrARLE. HIPCe B G G P g onianed

26.0%ndicat 66 4heptsent é. 8199 4o IMSE 0 & QHMANMELSR 1a£ 6 WE 7.40.

RS R0 S BB AD LB
sodium bicarbonate solution and 2.45 g of NaCl. Afier stirring 15 min HPLC analysis
indicated the organic layer contained 58.5% MSP, 11.1% DSP, and 27.8% probucol, and the
aqueous layer contained 15.6% MSP and 81.7% DSP. The pH of the aqueous layer was 7.81.
The organic layer was solvent switched fo heptanes at 70°C and then cooled to 0°C and filtered.
HPLC analysis indicated the wetcake contained 80.6% MSP and 16.2% DSP, and the filirate
contained 18.3% MSP, 0.08% DSP, and 81.2% probucol.

EXAMPLE 80

Ex-80: 1 g of the MSP/DSP wetcake (containing heptanes and water) obtained from
Ex-708, 7 mL of heptanes and 3 mL THF were charged to 20 ml vial and heated to 50 °C.
The mixture cooled to 25°C and filtered. HPLC analysis indicated the wetcake contained
16.5% MSP, 83.3% DSP, and 0.2% probucol, and the filtrate contained 97.0% MSP, 1.4%
DSP, and 0.79% probucol,
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temperature probe and N2 bubbler was charged with 80.0 g (155 mmol)
probucol and 160 mL of anhydrous THF. To this solution was added 157
mL (313 nunol, 2.02 eq) of 2.0 M 5 benzylmagnesium chloride in THE at
wsurhsa rats that the temperature was kept between 40- 51 @cAftsediwoisezz
addition was complete, the temperature of the mixture was adjusted to 41

Emﬁﬁ‘?ﬁsolution of 17.0 g (170 nunol, 1.1 eq) succinic anhydride in 181 g
anhydrous THE was added over 30 min. The temperature over the

adeitidh Waso i B bR tirte A atBininkftepthecn doitivpeasbtained from

Ex-768Maiate Megisadtianmdurewas.allawed 10, S8 o 30 minq A0ASIS 3f-c.
by HPLC indicated 58.1 % MSP, 12.2% DSP and 27.1% probucol. The

The paerRFPRIaS G dencrag BY4d siR-adaiseiordg:ated thy o s poriained
20.6% S @n6k 14892 DIH watehatifOneQonilier e austah, thereaetions 1.1%

b mixture was cooled to 20C and the phases were separated. The organic
ProvYeYrer was washed with 160 g of water. The organic layer was washed a
EXABEBRDEBEmMe with 160 g of water. Analysis by HPLC of the organic phase

15.(395,33 ) indicated 58.0% MSP, 12.2% DSP, and 27.3% Jpr col,
e B S S b i A Pubble ws
chargef aried @ al286P MG aundf BHib H0flask efdahernirdatedfibithades 04§ @bt ethyl

acetaB8%ATYEONS: SOINM Bigarhonale. §@tﬂéi9&@ﬂﬂ§séﬁt%gﬁm%@&ﬁg% MSP,

,, Stirring 1 rr(l)in HPLC analysis indicated the organic layer containe
L1% 5B R0 A7 IWEPISP, and 27.7% probucol, and the agueous layer

cmas’se: 20 Q.@@Q’Q;Bﬁ@&rd@ﬁ-é&fmmlﬁbm& %m@%ﬁ@%&a@ﬁ@mﬂ
aqueous layer wa : ayers were ¢ut. The grganic phase was
watery L3 dii ﬁ&ﬁ%%?oiﬁﬁl L 5 SR BTER PR S fmRRerre
the lagierd Ro45 dioh daC kottter SHIMhgnibysimiBti€d analysigidnsheatedithieed 98.4%
' e ined.58.5% P, 11. % DSP, and 27.8%.probucol .
R e i R s
DSP.the aqueous layer was 7.81. 25 The organic layer was solvent switched to
ExARbastangs at 70C and then cooled to OC and filtered. HPLC analysis
indicated the wetcake contained 80.6% MSP and 16.2% DSP, and the
filfe3tEY comtaliedd £ Bs W iSpolyimuattrspd frareB 82 A ispgadied 3.5 mL
water EXAMEZe b @Qub-80i 11 100 NdTeeM AR SR weteakefcomtalninenheriansstire the
) and Wé_aﬁe‘fr’) gbtaiggggf 0 Ex-70B, 7 mL of heptanes and 3 mL THE .
YCIRVEPS BHAPGEANS nﬁ%%]‘raq REASIP TS TS st R O RBBIRA TS 3%
MSP, 260 Ao endd. . 5 b analy sis! ihdieaiecut e yweteakeneo MR AL B.SYDSP
b+ 8337 DSP, and 0.2% probucol, and the filtrate contained 97.0%

d1 .
o MSP, 1.4% DSP, and 0.79%probucol. 78
EXAMPLE 84

Ex-84: To9.15 g of the MSP solution obtained from Ex-82A were added 3.5 mL
water, 4.5 mL acetone and 45 ul 1 N NaOH. Afier stirring for 1 min at ambient temperature
the layers were allowed to settle. HPLC analysis indicated the organic layer contained 98.4%
MSP, 0.14% DSP, and 1.4% probucol, and the aqueous layer contained 64% MSP, 35% DSP
and 0.8% probucol.

EXAMPLE 85

Ex-85: To 9.15 g of the MSP solution obtained from Ex-82A were added 3.5 mL

waier, 6 mL acetone and 45 uL 1 N NaOH. After stirring for 1 min at ambient temperature the

layers were allowed to settle. HPLC analysis indicated the organic layer contained 98.4%
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WO 2006/116038 PCT/US2006/015022 EXAMPLE 81 Ex-81: | g of the

MSPIDSP wetcake (containing heptanes and water) obtained from

Ex-70B, 8 mL of heptanes and 2 mL THE were charged to 20 mL vial and
whesied teo50 C. The mixture cooled to 25C and filtered. HPECranalysistso22

indicated the wetcake contained 5 20.6% MSP and 79.4% DSP, and the

il ined 97.1% MSP, 1.0% DSP, and 1.1% probucol EXAMPLE
sty B W o b ﬁfzma%%aﬁﬁwé&%%nsiﬁ%\ﬂﬁﬁw 30%
DSPN2 bubbler was charged with 10 g of MSP, 100 mg of DSP, 100 mg of

Exﬁﬂ%ﬁ@ﬁ% g of hexanes, 45 g of ethyl 10 acetate and 18 g of acetone.
HPLC analysis of the resulting solution indicated 97.5% MSP, 1.1 % DSP,
an8%800 probliés cERSME e glvtited MePEoRibivoistaided rdomL 1%

brinEX-B2AWRRR added 3.5 R@Er vha BRSNS ARG Atk %Mﬁ%?a'ﬂne the

After stirring for 1 min at ambient temperature the layers were allowed to
layers e HeVed AR aFTs bt digisaled dhe Pregrtaimesr oenimipers?7.4%

MSHVIBR: B8O SR, ancbicdYo-prhy egheans theraguraus lsyenaantaingdrsp

and Péli% l\r/lo 1F1> apd 46% DSP. EXAMPLE 83 Ex-83: To 9.15 g of the MSP
solition oBtined from Ex-82A were added 3.5 mL water, 3 mL acetone

EXAMEUB 81 1 N NaOH. After stirring for | min at ambient temperature the

204ayers were all t P nalysis ingi the organi

o Y A R MR s .
0.5%elbfirsn  S1aysrieBARIASE TDY WISFORov RSHrErgfor (% srebasblent
tempersM RleHa§4rEX 84 sl B g&ﬁéh@@t%ﬁ@%@%@&%@%%@@@g%%@

were added 3.5 mL 25 water, 4.5 mL acetone and 45 uL 1 N NaOH. A
containgd 3o M St/aridReie (i pét4areb el ayd s seredmiesy tersenss.
66.9H RIS B1alysipdmdieatedtheresgestic layer contained 98.4% MSP, 0.14%

EXA%sgPﬁg 1.4% probucol, and the aqueous layer contained 64% MSP,
%.‘ and 0.8%probucol. EXAMPLE 85 30 Ex-85: To 9.15 g of the

M SR-88Autidn20btaih edufrd roExa8 AAskveremadecit®. b st bavat@ra Bintlubbler was
char omp gﬁ?t%%g)ﬁg%’ ll%’%?god? D%E-(’?E &5%‘5 gff E{O%u@éﬂ %.@rg%ﬁgptanes, 67.5 gof
ethyl acetate and 20 g of acetone. HPLC analysis of the resulting selution indicated 97.4%
MSP, 1.14% DSP, and 1.5% probucol.

Ex-88B: To 12.0 g of the MSP solution obtained from Ex-884A were added 4.0 mL
water and 50 ul 1 N NaOH. After stirring for 1 min at ambient temperature the layers were
allowed to settle. HPLC analysis indicated the organic layer contained 98.3% MSP, 0.18%

DSP, and 1.6% probucol, and the agueous layer contained 60.2% MSP, 39% DSP and 0.9%

probucol.
EXAMPLE 85

Ex-89: To 12.0 g of the MSP solution obtained from Ex-88A were added 4.0 mL 0.5%
brine and 50 ul. 1 N NaOF. After stitring for 1 min at ambient temperature the layers were
allowed to settle. HPLC analysis indicated the organic layer contained 97.6% MSP, 0.85%
DESP, and 1.5% probucol, and the agueous layer contained 86% MSP, 12% DSP and 1.5%

probucol.
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layers were allowed to settle. HPLC analysis indicated the organic layer
contained 98.4% 79 WO 2006/116038 PCT/US2006/015022 MSP, 0.19%
DSP, and 1.5% probucol, and the aqueous layer contained 70% MSP and
WIS HEEBSEX AMPLE 86 Ex-86: To 9.15 g of the MSP solutiof biirieigo22
from Ex-82A were added 3.5 ml, 1% 5 brine, 3 mL acetone and 45 uL I N
Ex aNa® et ffter stirring for 1 min at ambient temperature the layers were
allowed to settle. HPL C analysis indicated the organic layer contained
o7 AR OMEP 605 SRS U OBUEE SRS i e s 0
0.13%dnianed 86%.NSRYAAY BEE @ndnk. B%0pablghnb¥ANRTer8Grd @he Jayers
Ex-87:.1T09.15 e MSP. solution obtained from Ex-82A w.
were B S B S O T (BRI ST Sire g P -
5% Lk andbfiieptotuenpersltine ahrectayzdryweretatod @d. 10096’ HBLALDSP and
1.3%378gh(Ris indicated the organic layer contained 97.8% MSP, 0.73% DSP,

and 1.4% probucol, and the aqueous layer contained 66.9% MSP, 31.7%
EXAMSBEA 1.3% probucol. 15 EXAMPLE 88 Ex-88A: A 250 mL round

batiery Bask egyippedunihaisit hananrdis R bubblenr Was,Eharaes il was
g.of MSP, 100 mg of DSP, 100 m(% of probucol, 22.5 g of heptanes,

1
°hafg§3 Wit et MitetHd MEPEEYY of WES REPIIPICE aivaR RIdERIHHES: 45 ¢ of
ethyl restitingnd Ao inelinale BB @ %S 406 D BE seindch BéRehLenky,

2 }g%lggf, T0.12.0 olgthe MSP solution obtained from Ex-88A were
MSP’ad%iEeéo : m?fldv]é éq?%gﬁ u§81'uL 1 N NaOH. After stirring for 1 min at

anibiéiBre ip E2dtgrel the MyErsolusine ditevetltors @S IHAPYCeanddhyisis) mL
warer BHICSERH R QEGBAIC Jayer BoRaiRgd %Q%M%n%&?@%%?%%%%ﬁﬁ%%m

robucol, and the aqueous layer contained 60.2% MSP,

p ous | :
allowigdyiey sebtish JETH 2B E yeRVIBERI80 thg caganp lagencgristingd RESIYoSWiBRion 18%
DSP,qhtained famubor; 88 nuergasided 4.0 Mt 8005 bringand 30,ubsh Mg 1 .34%

b NaOH. Atter stirring for 1 min at ambient temperature the layers were
PrOPifbwed to settle. HPLC analysis indicated the organic layer contained
EXASYG% M2SP, 0.85% DSP, and 1.5% probucol, and the aqueous layer

c %%?%Q%O“g%fpth%%g)ssoﬁuggg olb'gag{ged irom Ex-91A were added 4.0 mL 0.5%
brine and 50 ul 1 N NaOH. After stirring for 1 min at ambient temperature the layers were
allowed to settle. HPLC analysis indicated the organic layer contained 97.7% MSP, 0.69%
DSP, and 1.5% probuboi, and the aqueous layer contained 90.1% MSP, 7.7% DSP and 1.5%
probucol.

EXAMPLE 93

Ex-93: To 12.0 g of the MSP solution obtained from Ex-91A were added 4.0 mL
0.13% brine and 50 nL 1 N NaOH. Afier stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 98.1% MSP,
0.37% DSP, and 1.6% probucol, and the aqueous layer contained 75.2% MSP, 23.7% DSP and
1.1% probucol.
EXAMPLE 94

Ex-94A: A 250 mL round bottom flask equipped with a stir bar and a No bubbler was
charged with 10 g of MSP, 100 mg of DSP, 100 mg of probucol, 67.5 g of heptanes, 22.5 g of
ethyl acetate and 20 g of acetone. HPLC analysis of the resulting solution indicated 97.6%
MSP, 4.96% DSP, and 1.5% probucol.

g1



30 probucol. 80 WO 2006/116038 PCT/US2006/01.,5022 EXAMPLE 90
Ex-90: To 12.0 g of the MSP solution obtained from Ex-88A were added
4.0 ml 0.13% brine and 50 uL 1 N NaOH. After stirring for 1 min at
WadtlehtdaShperature the layers were allowed to settle. HPECHHEAY415022
indicated the organic layer contained 97.9% MSP, 0. 5 5% DSP, and 1.6%
prmum; ang 1h® a@reRUSIELY 65160MAIBREh A 256 MR Bs 24600 8RR 28dnL

1.3%_prob E 91 Ex-91A: A 250 mL round bottom flask
water A 5 ﬁﬁgﬁaﬁﬁ SheFERIS BrbBIER # et SEePRIEEGs brmspere

allowt0Qcnagtid, mum&m afdicatedank é&@@l@ﬂwt@mﬁné@% obANehy. 13%
DL R S R s SR EaeR S b el Peun e

probygelf the MSP solutlon obtalned from Ex 91A were added 4.0 mL water

EXA@@P‘L@@% 1 N NaOH. After stirring for 1 min at ambient temperature the
ayers were allowed to settle. HPLC analysis indicated the organic layer

taftediog 3dansibe 18 Isimabtanng fevBidddcnkanddekd.0 mL 0.5%

bﬁne&ga@auﬁmemmal&%&%%ﬁ@% 13:2% RERAN b3t Xar PIRDUGE)s were
Ex-92: To 12.0 g of the MSP solution obtained from Ex-91A

allowgiL 18 ST P b B O, A R SEFERLS RORERSIARALD L e 45456

DSP,raid atc&tnividnicténapé tatuigtbedayerswerm 0Blmwedse, setieDkiPALLQ 1.4%
§Iy5|s indicated the organic layer contained 97.7% MSP, 0.69% DSP,

nd 1.5% probucol, and the aqueous layer contained 90.1% MSP, 7.7%
EXAMEI’?& 1.5% probucol. EXAMPLE 93 Ex-93: To 12.0 g of the MSP

somu% ogain %‘#fé?ﬂle@?ffs%lé%l‘ﬂ%ﬁ aﬂgﬁdﬁ%@h@é&@e{%% ARG anA.a0

N NaOH. After stirring for 1 min at ambient temperature ayers

0. 13%%?@%?1%@@1% Lot (b Leftan alisingifidid b aheigniriageiure the layers

were 60606 B8V EMSP ATV mBSRsend -0 PIoRNeoh:3REbE 2YURSHS

contal 75,2% MSP, 23.7% DSP and 1.1% probucol. EXAMPLE’
0. 32“/8%%%’ (ﬁ r}g}j probucgi and the aque?ous fayer contameod%é% MSP, 13% DSP and

probuco

1.3% probucol.
EXAMPLE 97

Ex~97A: To 12.0 g of the MSP solution obtained from Ex-84A were added 4.0 mL
0.5% brine, 2 mL acetone and 50 ul, 1 N NaOH. After stirring for | min at ambient
temperature the layers were allowed to settle. HPLC analysis indicated the organic layer
contained 97.9% MSP, 0.55% DSP, and 1.5% probucol, and the aqueous layer contained 68%
MSP, 31% DSP and 1.4% probucol.

Ex-97B: Without cutting the layers the biphasic mixture obtained from Ex-97A was
heated to 50°C for 5 min and then held at 50% for the layers fo separate. HPLC analysis
mdicated the organic layer contained 97.9% MSP, 0.57% DSP, and 1.5% probucol.
EXAMPLE 98

Ex-98A: To 12.0 g of the MSP solution obtained from Ex-94A were added 4.0 mL
0.5% brine and 50 ul. 1 N LiOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 97.9% MSP,
0.52% DSP, and 1.6% probucol, and the aqueous layer contained 92% MSP, 6.5% DSP and
1.4% probucol.
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30 Ex-94A: A 250 mL round bottom flask equipped with a stir bar and a

N2 bubbler was charged with 10 g of MSP, 100 mg of DSP, 100 mg

ofprobucol, 67.5 g of heptanes, 22.5 g of ethyl acetate and 20 g of
WELHMESHPLC analysis of the resulting solution indicated 97CEWESIBR15022

0.96% DSP, and 1.5% probucol. 81 WO 2006/116038

PG9S 00610022 1iBx 184 Bydie 32 9,3 Qi the: MSP slstionaQbiainest o was
from Ex-94A were added 4.2 mL water and 50 uL 1 N NaOH. After stirring

heatgd iy SRR S AbRAtatRparklfie te hayRrdaveretoatmawate  Sdtterpitie
mdiatdlyisioigditategthemnjadiclaye nmsmtained 988%nW BBy i bhicdteoDSP,
EXA%%%}E%/ probucol, and the aqueous layer contained 68% MSP, 31%

a d61.4% 5 probucol. EXAMPLE 95 Ex-95: To 12.0 g of the MSP

soKt&R ShtanBd Frond Ex U8R sebrevadiednéOfroin 0594 Ariree and:BE Ol
(1.5 ‘%H)M%Qilﬁh ﬁﬁ&i §t.ﬁiﬂ@f9 r Af[&l @tﬂﬁ%?%ﬂ] E%”&P %&%ﬁ? ttgglpléaryi%rr% %% rFayers

allowed to settle. HPLC analysis indicated the organic layer contained
wereglavsdvisstits o Rl L0pEysisHdicnddin ottt lar aatainedsidTapdpP, 0.5%

DSPeatainerB30:0261MaR 13- 9eRIPafi% dnftlae Rl AMMPEES,d 1.3,
Ex-96: To 12.0 g of the MSP solution obtained from Ex-94A were added

pmb‘/ic.@lmL 0.13% brine and 50 uL 1 N NaOH. After stirring for | min at
anibiel¥BRemfieratuoaitheg layerged hweishallowstiie.sdtiedBbG BRAYEISyas
in ic%{e(g he.organi er contained.98,2% MSP, 0.32% D nd 1.5%

hm& roobucol,ggrr?% e %f%q%ultggrﬂs%a%yaé[?g(@gzn%ﬁ%%f@@g &P 5o, SReryse

indicaighthpoisaniol IEvRANIPL RO P TER4OVISPT 0. 120156 theé MSRsolutioh

ExAAREIReghlfom Ex-94A were added 4.0 mL 20 0.5% brine, 2 mL acetone
and 50 uL I N NaOH. After stirring for I min at ambient temperature the

layerd fftte Alidviaaiguadibotm Segdneayinadn aihite ditheeo rgdmidlidydbler was
char@ankaingd §4UsMIB, B:08PbBBRoaRE LS pEehUsels BRHINERALGOYS o of

laye ained 68% _ MSP, 31% DSP and 1.4% probucol. Ex-97B:
oo L GRS BB NETE EEHE CORTaSFom k05 o %
probziblheated to 50C for 5 min and then held at 50c for the layers to separate.

DA 20 DRSPS R SN RS 2L MEF a2
0.5% brine and 50 ul. 1 N NaOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 98.4% MSP, 0.3%
DSP, and 1.3% probucol, and the aqueous layer contained 92.1% MSP, 6.5% DSP and 1.5%
probucol,

Ex-100C: Without cutting the layers the biphasic mixture obtained from Ex-100B was
heated to 50°C for 5 min and then held at 50% for the layers to separate. HPLC analysis
mdicated the organic layer contained 98.3% MSP, (.17% DSP, and 1.5% probucol, and the
aqueous layer contained 31% MSP and 69% DSP.

EXAMPLE 101

Ex-1014: To 12,0 g of the MSP solution obtained from Ex-100A were added 4.0 mL
0.5% brine and 50 uL. 1 N LiOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 98.3% MSP, 0.3%
DSP, and 1.4% probucol, and the agueous layer contained 86.9% MSP, 11.7% DSP and 1.4%

probucol.
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EXAMPLE 98 Ex-98A: To 12.0 g of the MSP solution obtained from
Ex-94A were added 4.0 mL 0.5% brine and 50 uL 1 N LiOH. After stirring
for 1 min at ambient temperature the layers 30 were allowed to settle.
wiRhoeranaysis indicated the organic layer contained 97.9%pkt8Bs0058%022
DSP, and 1.6% probucol, and the aqueous layer contained 92% MSP,

6.5% ) 1.4% probucal. 82 2006/116038 .
p A a0 5 R B B e e st v
heatad it G ofstairmath frodriiEr08AanaE hiatdd 1oyBGaofewBiaitn ERd tharmlvelsl

indicHea Qe Ot c@é%%%&%@é%%ﬁ% ARSI MdicRiesNe EANIG. 1 me
layer confained 97.9% MSP, 0.57% DSP, and 1.6% probucol. EXAMPLE

aquegis dppsE autaings 99.07gYPHS AP afh GBEIEEFSRY Ex-94A were

Exsaddes 442 mL 0.5% brine and 50 uL | N KOH. After stirring for | min at
argf%ierg temperature thg@%a ers were allowed to settle. HPLC analysis
in

he' Brigah %4 tERELPE P I RASE T 55 B8P el 1980 0 L
0.5%ircibeiend, ANl theAGOED USfiay sircBtAINE 6hRDH UrMSR 14386rREP B thyers

+3%._probucol. -99B: Withou ting the. layers the biphasicmixtuge . .,

e D o S AT BB At DR Sy S 0.2%
DSP ferdreStayardroodepul e a4iRo'G hatysigiaindicdted iy otgsnizSRiyed 1.3%
prob@@¥itained 97.9% MSP, 0.51% DSP, and 1.6% probucol. EXAMPLE 100

Ex-IOOA: A 250 mL round bottom flask equipped with a stir bar and a N2

bubBi&dRas VB eHArERa i ary Brevishesomixgsrbiaped GomEol 024 was
B ine Solvpn Iatoc By e M o
. .. resulting solution indicate 0 0.9 , an o probucol.
i BT SPGB B S CoNR i GAahRSTh B X GOFHRloond te
aqueaddeged Butiindd. 5967bF IS And BRI INaOH. After stirring for | min at

Exﬂ@ﬁmggmperature the layers 20 were allowed to settle. HPLC analysis
indicated the organic layer contained 98.4% MSP, 0.3% DSP, and 1.3%

préBotBAanththe by @émﬁsl\t@$0é@ﬁwa_iﬁ’efdi9@1m& @895 DSRGich.0 L.
0.13% BhcRIRDIHCR!, B o6 WisRput cHIting the javers. e k@%@hﬁt‘ﬂwﬂé fayers

obtained from Ex-100B was heated to 50C for 5 min and then held at 50¢
werefiomed 53/@‘?@1?0 %ﬁ&@@lﬁp E@zﬁﬁtg@% organic layer contained 98.5% MSP,

0.12% DSP, and 1.4% probucol, and the agueous layer contained 77.9% MSP, 21% DSP and

1.0% probucol.

Ex-103B: Without cutting the layers the biphasic mixture obtained from Ex-1 03A was
heated to 50°C for 5 min and then held at 50°¢ for the layers to separate. HPLC analysis
indicated the organic layer contained 98.4% MSP, 0.07% DSP, and 1.5% probucol, and the
aqueous layer contained 53.5% MSP and 46.5% DSP.

EXAMPLE 104

Ex-104A: A 250 mL round bottom flask equipped with a stir bar and a2 N bubbler was
charged with 10 g of MSP, 100 mg of DSP, 100 mg of probucel, 90 g of heptanes and 20 g of
ethyl alcohol. HPLC analysis of the resulting solution indicated 97.3% MSP, 1.1% DSP, and
1.6% probucol.

Ex-104B: To 12.0 g of the MSP solution obtained from Ex-104A were added 4.0 mL
0.5% brine and 50 uL. 1 N NaOH. After stirring for 1 min at ambient temperature the layers
were allowed to settle. HPLC analysis indicated the organic layer contained 97.8% MSP,

84



10

15

25

30

25 indicated the organic layer contained 98.3% MSP, 0.17% DSP, and
1.5% probucol, and the aqueous layer contained 31% MSP and 69%
DSP. EXAMPLE 101 Ex-101A: To 12.0 g of the MSP solution obtained
wiseuadatsa80A were added 4.0 mL 0.5% brine and 50 uL 1 Aclri€dvodfiesn22
stirring for 1 min at ambient temperature the layers 30 were allowed to

o - HP, é‘lﬁ?’zﬁ% i d the organic layer. 0 'Qg %
o1 B e TG BT MR g s
L4%pgbucpl. 7% DSP and 1.4% probucol. 83 WO 2006/116038
xARBPI A $906/015022 Ex-101B: Without cutting the layers the biphasic

mixture obtained from Ex-101A was heated to 50C for 5 min and then held

atBEd 467 the 1ayksotdhediSfatalution eoigineg diemdiclids haoigddd 0 mL
O.I3%Mﬁﬁ@@1ﬁl%$0@ﬂ 9@\’3%@5§ P e 8%iBSHr 3@91@[1)1 f%ﬂi(;&%&ggﬂgﬁﬁl@ﬂb *&ellagers
agueous layer c ined 66.7% MSP, 32.3% DSP, and 0.969 obucol.

were B GHORS o £ KbIACF S DA e P B SRR TArREsE:
0.37% 3P0k dve 6@ oaatdacdl, Gundlih  Sedrinevancbhthinkd15 SADSE Addef0% DSP.
EXA%?@E%%% 1 min at ambient temperature the layers were allowed to settle.

analysis indicated the organic layer contained 98.2% MSP, 0.3%
DER; i T63-problidel Myl siat g sbtnissd fonc Bt el 88eniisPs.0 mL

waterl3 99 9P ARONa8H %&%ﬁ%&é o 107 B: Witheut euttind:the é?eyﬁgémgre

“{%Ehasic mixture obtained from Ex-102A was heated to 50C for 5 niin an
allowgteld FRtiP af BUCT8PAhE RpEiette’dBp Aratei T cankapsrd Shife A tRé % DSP,

and 1QFYARNSHIRY Rl £EiaingGed8: 3MBRafhdb Y% B3 ran@ 2B%Ymyebucol, and
Em%%l@fﬁ)us layer contained 57.7% MSP and 42.3% DSP. 15 EXAMPLE
-103A: To 12.0 g of the MSP solution obtained from Ex-100A were

adeled 07.0 Tol1 2001386 thei MSEre 150culo it NnbthRih Bita0shrringfaddbddin afl

0 ' the | to settle. HPLC analysi
T AL L e T
layerpoisnebvantierstlauBBis | aydygo mdierier 11c0%z MBS e 21 o SREHHS %
MSP 20sh%0 Psobueols F5LARR el chilting 1helaversiibg SIBNRES ana 10%

5 mixture obtained from Ex-103A was heated t6 50C for 5 min and then
D5P.neld at 50c for the layers to separate. HPLC analysis

EXAMPLE 108

Ex-108: To 12.0 g of the MSP solution obtained from Ex-1044 were added 4.0 mL
0.13% brine, 2 mL ethyl alcohol and 50 uL 1 N NaOH. Afier stirring for 5 min at 50°C the
layers were allowed to settle. HPLC analysis indicated the organic layer contained 97.6%
MSP, 0.83% DSP, and 1.6% probucol, and the aqueous layer contained 90.7% MSP and 9.3%
DSP.
EXAMPLE 109

Ex-109: To 12.0 g of the MSP solution obtained from Ex-104A were added 4.0 mL
water, 2 mL ethyl alcohol and 50 uL 1 N NaOH. After stirring for 5 min at 50°C the lavers
were allowed to settle. HPLC apalysis mdicated the organic layer contained 97.5% MSP,
0.83% DSP, and 1.6% probucol, and the aqueous layer contained 92.9% MSP and 7.1% DSP.
EXAMPLE 110

Ex-110: A 200 mL round bottom flask equipped with 4 stir bar and a N, bubbler was
charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes and 10 g of
ethyl alcohol. The mixture was then heated to 56°C. HPLC analysis of the resulting solution
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indicated the organic layer contained 98.4% MSP, 0.07% DSP, and 1.5%
probucol, and the aqueous layer contained 53.5% MSP and 46.5% DSP.
25 EXAMPLE 104 Ex-104A: A 250 mL round bottom flask equipped with a

wstirobay mmsk a N2 bubbler was charged with 10 g of MSP, 1801mug206d2%5022
100 mg of probucol, 90 g of heptanes and 20 g of ethyl alcohol. HPLC

.. analysis, ' lutionndicated 97 3% MSP, 1.1% :

e M D S e M b= b A a0
were Ehen edixdy ekfadtionng BHnime 596 BfirbedavesonaelalpNeOpssitiee rEPLC
analy U E0G-REd MR ALAP RSO IGIRGIABY 8JING lay /T3 swais Rl drig ﬁa%mgm,

HPLC analysis indicated the organic layer confained 97.8% MSP, 84 W
and the)aBrAEdaE PETIIZEISEN 6 1488 206 #1466 BSP, and 1.6% probucol,
Exsdmditie ggueous layer contained 92.4% MSP, 6% DSP and 1.4%

SRR G A G TR PG oo B0 BT T B s
chargbftevistifringf MdiSP, hinnat afiiiENS tempeaiectiedf yerShawaneatoivbtidos

settle. HRLC analysis indicated, t i r cantained 98.1 % MSP. .
ot e Bt e Stion
ndichrgP aAt 5088.0SP: IERAMP LB 06oEscd06: PG Ixive 8l the) SR 75 ul. 1 N
NaOSoR PN ke Bl Q4h wers.added4 %r}%ég@%%%ﬂ RO el

N NaOH. After stirring for | min at ambient temperature the layers were
HPLG reiaelvérdinted o cesamalpurs noafeietithd ‘ofaicayer BoRtambd >
probﬂﬁri}%M?%qﬁyye%%@ %ﬁ? g@&%ﬁ%ﬁﬁg@mm&%r?% @@%@7%)&&?’;8131' athO"C

containe 0 a : Ex-107: Tg 12.0g.0
e biFEARSBUSIGH BERATAL R R0 & WEre HaE HOSHED 8 Gaoie v
contaimine R4vi MRy DalethoBANeh 80 .4t bibiat HinAfer stirsing foyeb svimaated

SRk allowed to settle. HPLC analysis indicated the
41'7%%%S$§?£§§§céntam'ed 97.5% MSP, 0.87% DSP, and 1.6% probucaol,

EXAMBIEe d4ueous layer contained 90% MSP and 10% DSP. EXAMPLE

\}gﬁ;gg%ﬁ%@g%q?ﬁ%%&@b%% MSFesionARiaI Rt TOMFX A hbier was
charged with § g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes, 7.65 g of THF
and 20 mL water. After heating to 65°C the mixture was treated with 275 uLL 1 N NaOH and
100 mg NaCl. After stirring for 15 min at 65°C the layers were allowed to seitle. HPLC
analysis indicated the organic layer contained 98.1% MSP, 0.43% DSP, and 1.5% probucol,
and the aqueons layer contained 59.8% MSP and 40.2% DSP.
EXAMPLE 113

Ex-113: A 200 mL round bottom flask equipped with a stir bar and a N, bubbler was

charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of heptanes, 9.5 g of ethyl
acetate and 20 mi water. After heating to 70°C the mixture was treated with 275 uL I N
NaQH. After stirring for 15 min at 70°C the layers were allowed to setfle. HPLC analysis
indicated the organic layer contained 98.3% MSP, 0.21% DSP, and 1.5% probucol, and the
aqueous layer contained 5.65% MSP and 94.2% DSP. Without cutting the layers 100 mg NaCl
was added to the mixture and aged at 70°C for 15 min. HPLC analysis indicated the organic
layer contained 97.5% MSP, 0.9% DSP, and 1.5% probucot, and the agueous layer contained
49.6% MSP and 50.4% DSP.
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0.13% brine, 2 mL ethyl alcohol and 50 uL 1 N NaOH. After stirring for 5
min at 50C the layers were allowed to settle. HPLC analysis indicated the
organic layer contained 97.6% MSP, 0.83% DSP, and 1.6% probucaol,
and the aqueous layer contained 90.7% MSP and 9.3% DSP. 25
EXAMPLE 109 Ex-109: To 12.0 g of the MSP solution obtained from
Ex-104A were added 4.0 mL water, 2 mL ethyl alcohol and 50 uL 1 N
NaOH. After stirring for 5 min at 50C the layers were allowed to settle.
ClaindPLC analysis indicated the organic layer contained 97.5% MSP, 0.83%
DSP, and 1.6% probucol, and the aqueous layer contained 92.9% MSP
and 7.1% DSP. 30 EXAMPLE 110 Ex-110: A 200 mL round bottom flask
1. equippedswifhsgstinthey anchepdadubblenwiad altiogedaliitif tig @iii@md of
SOFEnﬁgﬂolf %SP, 50 mg of probucol, 45 g of heptanes and 10 g of ethyl
alcShoE e mixture was then heated to 50C. HPLC analysis of the
resulting solution 85 CVO 2006/116038 PCT/US2006/015022 indicated
97.3% MSP, 1.2% DSP bucol. Water (20 mL) and 275 uL 1
et ad ing for 5 min at 50C the layers were
allojjved to settle. C analysis indicated the organic layer contained

98- , 0.13% DSP, and ropfic6%nd the aqueous layer
HQontainkd 46.6% MSP and 53]4% DSP. 5 EXAMPLE 111 Ex-1 11: A 200
mL rou ttom flask equipped with a stir bar and a N2 bubbler was

charged with 5 g of MSP, DSP, 50 mg of probucaol, 45 g of
heptanés and 10 g of ethyl alcohol. The mixture was then heated to 50C.

wherklPP RGsanallisisop HiDenaiiultingaalution rtigiosd cBOR4OMmMESR, chipbi MGE
and 1115?4% probucol. 0.13% Brine (20 mL) and 275 uL I N 10 NaOH were
th&H %l ded. After stirring for 5 min at 50C the layers were allowed to
sethie cohlpb:dodBmisutaicated the organic layer contained 98.3% MSP,
0.25‘2/)omDSP ag& 1'50/?21 ﬁ;obucol, and the aqueous layer contained 39.2%
mEP arﬁ?‘g&?é’ 6 DSPB.°After 1 hour at 50C the biphasic mixture was

d to 70C and held. HPLC analysis\ndigated the organic layer

ined 98.4% MSP, 0.19% DSP,.and T#4% probucol, and the aqueous

5741 SPand 583% DSP. EXAMPLE 112 Ex-112:

pottory fla eqipped ith astir bar and a N2 bubbler
R—COOH

/

I
; and

probucol;

or
a salt of the compound of Formula [;
a salt of the compound of Formula II; and
probucol;
the process comprising:
(a) partially neutralizing the first mixture
thus affording a partially neutralized second mixture, the partially neutralized second

mixture comprising:
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charged with 5 g of MSP, 50 mg of DSP, 50 mg of probucol, 45 g of
heptanes, 7.65 g of :'If and 20 mL water. After heating to 65C the mixture
was treated with 275 uL IN NaOH and 20 100 mg NacCl. After stirring for
15 min at 65C the layers were allowed to settle. HPLC analysis indicated
the organic layer contained 98.1% MSP, 0.43% DSP, and 1.5% probucol,
and the aqueous layer contained 59.8% MSP and 40.2% DSP. EXAMPLE
113 Ex-113: A 200 ml, round bottom flask equipped with a stir bar and a
N2aRRIfWRSse25 charged with 5 g of MSP, 50 mg of DSP, 50 mg of
probucol, 45 g of heptanes, 9.5 g of ethyl acetate and 20 mL water. After
héBtM§A BB he mixture was treated with 275 uL IN NaOH. After
stiin@insobbdwinFatQl the layers were allowed to settle. HPLC analysis
indicate(% tge gﬁanic ayer con}giped 98.3% MSP, 0.21% DSP, and 1.5%
prﬁB £8 ,t f O%I(lqueou% a‘;l/er tontained 5.65% MSP and 94.2% DSP.

Witleauohquittiing tHiEdayels1 6@drngaalt b 8thevesradued o Heemixtiirersind

a %gb%tcg,c for 15 min. HPLC analysis indicated the organic layer

containéd’97.5% MSP, 0.9% DSP, and 1.5% probucol, and the aqueous
(b) relmpeingointairtbe pagigiy Morlired 56:a94 DSRIrgGChaitass PhASH FOBEBISBIS:

separating a compoundafrarmula Lapdéorasaibefieeompaund,of
Formula , 41 s s R-COON HO OZ wherein R is an alkyl or -C(O)alkyl-,

thus Feaving fhesenzaniomhasccHrRtieEIre comprising: either the compound of
FORDU o GTPGHA P! SRIBHIadh b QB PO R st and

probucol;
probucol;

(c) isolating the compound of Formula I and/or a salt of the compound of Formula L.

2. The process of claim 1, wherein the organic phase comprises at least a first organic

solvent and a second organic solvent.

3. The process of claim 2, wherein the first organic solvent is independently a straight
chain, branched or cyclic hydrocarbon that is saturated, unsaturated or partially

unsaturated, and mixtures thereof.

4. The process of ¢claim 2, wherein the first organic solvent is independently selected
from the group consisting of benzene, toluene, xylene, mesitylene, naphthalene,
pentane, hexane, heptane, octane, nonane, decane, undecane, dodecane, tridecane,
tetradecane, pentadecane, hexadecane, heptadecane, eicosane, cyclohexane,

petroleum ether, and mixtures thereof.
5. The process of claim 2, wherein the second organic solvent is independently

selected from the group consisting of an ether, an ester, an alcohol, an amide, a

nitrile, and a ketone, and mixtures thereof.

88



10.

11.

12.

13.

or a salt of the compound of Formula I; a salt of the compound of Formula
II; and probucol; the process comprising: (a) partially neutralizing the first
mixture thus affording a partially neutralized second mixture, the partially
neutralized second mixture comprising: 87 an aqueous phase; an
organic phase; the compound of Formula I; a salt of the compound of
Formula I; the compound of Formula Il and/or a salt of the compound of
Formula II; and probucol; (b) removing from the partially neutralized
seConproshsun dhenadueersiptizssccondprighnig salvfrt|is dapdrdentlst the
Cco E | e TLiar .

B A S Nt

a settaiemedohmiennedl shroHerhal 1samiopybrigebel(ayatamisiie the
comnewptahhaimuabend/oraalinf the sampryadrbEormulal. 2. The

process of claim 1, wherein the organic phase comprises at least a first
organic solvent and a second organic solvent. 3. The process of claim 2,

wheiepdhadissanaanicaehenhisindepende st anstsaigisheadaity hexane,
branched or cyclic hydrocarbon that is satur ted,,ug}sd%%%ed or partially

UrRERTFG ANATIRAGRAAARIRRS A HHE TSRS FWherein the
firsiterganisnsalentisnnoepandaaty.selected from the group consisting
of benzene, toluene, xylene, mesitylene, naphthalene, pentane, hexane,
heptane, octane, nonane, decane, undecane, dodecane, tridecane,
teTadeearess péotaadet.anicram® dectiid) (i@ hindecane, eicosane,
cyclohexane, petroleum ether, and mixtures thereof.

The process of claims 2 or 8, wherein the first mixture comprises

the compound of Formula I;

the compound of Formula II; and

probucol; and step (a) comprises adding a base.

The process of claims 2 or 8, wherein the first mixture comprises
a salt of the compound of Formula I ‘
a salt of the compound of Formula II; and

probucol; and step (2) comprises adding an acid.

The process of claim 9, wherein the base is sodium hydroxide, potassium

hydroxide, or lithium hydroxide.

The process of claim 11, wherein the base is sodium hydroxide.
The process of claims | or 8, wherein the first mixture comprises
the compound of Formula I;

the compound of Formula II; and

probucol; and step (a) comprises adding sodium bicarbonate.
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14.

I5.

17.

18.

19.

20.

21,

22.

23.

5. The process of claim 2, wherein the second organic solvent is
independently selected from the group consisting of an ether, an ester, an
alcohol, an amide, a nitrile, and a ketone, and mixtures thereof. 88 6. The
process of claim 2, wherein the second organic solvent is independently
selected from the group consisting of tetrahydrofuran, ethyl acetate,
isopropyl acetate, methyl alcohol, ethyl alcohol, isopropyl alcohol,
acetonitrile, dimethylformamide, acetone, 2-butanone, and mixtures
thereof 7. The process of claim 2, wherein the first organic solvent is

pendentl exan ne ortolue and said secand organic
rﬁr%cﬁﬁﬁég% &Iésl étr SRR ergnpc ((?r%é or2-Butar g%te&fl fime

prpﬁessocsta;iau): 7, whereln R is -C(O)(CH2)2-. 9. The process of clalms 2
or 8, wherein the first mixture comprises the compound of Formula I; the
compound of Formula Il; and probucol; and step (a) comprises adding a
baEbe iocThehebimskiofbrarmseachrgenvakeemmhessiiedenpadgetly adding a
PJISGS a salt of the compound of Formula I; a salt of the compound of
Formula II; and probucol; and step (a) comprises adding an acid. 11. The
process of claim 9, wherein the base is sodium hydroxide, potassium
hydf.omde or Jighism ydeaxide, lz\thJaep@g@cgss\at&langs(ther.eln the

ICrOCeSs Gl fCwr i) 3 § ey frdsiipbomnpatis

base is sodium hydrOX|de 13. The process of claims 1 or 8, wherein the
fir&yAIRife comprises the compound of Formula I; the compound of
Formula II; and probucol; and step (a) comprlses addlng sodium

blcarbonate 89 14. The process of claims 1 steps (a) an
ha IR BT SR+ ShEEE B AT IERFCIEH (073 o AU AP Gpcndfne

145 wiesgin each step (a) comprises independently adding a base.

The process of claim 17, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone,

The process of claims 1 or 2, wherein steps (a) and then (b) are repeated two times

prior to step (¢).

The process of claim 19, wherein each step (a) comprises independently adding a

base.

The process of claim 20, wherein each step (a) comprises adding sodium

hydroxide.

The process of claim 21, wherein each repetition of step (a) further comprises

adding a solvent.

The process of claim 22, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone.
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24,

25.

r 15, wherein each Step (a) ~ r ..C.m..p.ri.s adding sodi-im. i he process
vi.fc~.12im . ...... .,.... €S .. ...cou. P.b t 6. hydroxide. 17. The process of claim
16, wherein the repetition of step (a) further comprises adding a solvent.
18. The process of claim 17, wherein the solvent is independently
tetrahydrofuran, acetone or 2-butanone. 19. The process of claims 1 or 2,
wherein steps (a) and then (b) are repeated two times prior to step (c).
20. The process of claim 19, wherein each step (a) comprises
independently adding a base. 21. The process of claim 20, wherein each

stehe(plocemprishiagtlingeedtiRris hEiOXTH: )22 ﬁm@megsmgafadmimses

wherein ea f ste rther comprise lvent.
oS, S BE U B SRR T aD SRRy Pertal
tetraimptivafivanonaeidensd o2 -dudianohpdi9Ridd. shl egulosessitfrctdiste g {a)
?m,{ﬁm F(lels CéOQ&gHZ)aZ the organic phase comprises heptanes; steps
& ther (%s) are reﬁeatedn two times prior to step (c); each partial
neutrallzatlon comprises adding sodium hydroxide; and each repetition of

stepd e@oéE{E%?é%%%%PEﬁ'S&ﬁ&gﬂ'ﬁgi?—ét@ﬂ?cﬁf’y; e RRRERER AL A frbses

wherein R'is -, the organic phase comprisés heptanes; steps.

(chemimnenctioqts)(arend peate) o HRREIS R HnsrapriQy) esien (Shireaah partial

NeHURURAIRM, eemﬁﬁ's%%%@@mma@g&m@l?@um SREEOKI s ium
potassium hydroxide, or Ilthlud‘i@/dromde and eac I‘}étltlon of step_(a)

fubtrsPEISE SRS ERYHEPsidsicing oash ACPrHERRObItER bR BHTHI T HOMRESES
mmﬁg%gﬁ@ﬁg $ss41100HHOO

A process of separating probucol monosuccinate:

ey

and/or a salt of probucol monosuccinate from a first mixture,

wherein the first mixture comprises:
probucol monosuccinate;

probucol disuccinate:

A

kd

probucol;

the process comprising:
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O and/or a salt of probucol monosuccinate from a first mixture, wherein
the first mixture comprises: probucol monosuccinate; probucol
disuccinate: HO\ 11 01/1/OOH 0 and probucol; the process comprising:
91 (a) partially neutralizing the first mixture wherein the partial
neutralization comprises adding sodium hydroxide to the first mixture,
thus affording a partially neutralized second mixture, the partially ‘
neutralized second mixture comprising: an aqueous phase; an organic

(2) paptiudiyeneomafizisip ghdrsanexums vdteatipdhefpasinl prolodicoitiompaspusesate;
addin% ng) li%% ﬁérgpo%ggé Ny ﬁ%%?&?é%%b _ Lﬁ%&&r@iﬁ%@p@ﬁf%ﬁl At Bed second

yucol disuccinate; ana ) removing the aqueous phase

mixtufep thetiperpalivaliyumelited| seetndavbiereriRIUPESEAVIng the organic phase; |

(canazg{yg&gﬁﬁggge and sodium hydroxide to the organic phase, thus
affording a partiaily neutralized third mixture; (d) removing an aqueous

plaaSEcRBIn Rhesp semans e RIS FatTaidradureBiving an organic

PRAS.COMPIRINGARaRLCol monosuccinate and/or a salt of probucol
monosuccinate and probucol; (e) isolating probucol monosuccinate and/or

a &M ProBUED) RUINSEERBMEte. 27. A process of separating a

conapassdiRlEanaelmiand ancospiobiibpiampamagdall Formulal, s s

R-000H
probucol;

(b) removing the agueous phase from the partially neutralized second mixture,

leaving the organic phase;

(c) adding acetone and sodium hydroxide to the organic phase, thus affording a partially

neutralized third mixture;

(d) removing an aqueous phase from the partiaily neutralized third mixture, leaving an

organic phase comprising probucol monosuccinate and/or a salt of probucol

monosuccinate and probucol;

(e) isolating probucol monosuccinate and/or a salt of probucol monosuccinate.

27.

A process of separating a compound of Formula I and/or a salt of the compound of

Formula I,

<

R—COOH

wherein R is a alkyl or ~C(O)alkyl-, from a first mixture, the first mixture comprising:

either

the compound of Formula I; and
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HO 0/ wherein R is a alkyl or -C(O)alkyl-, from a first mixture, the first
mixture comprising: either the compound of Formula I; and 92 a
compound of Formula Il, / HOOC-R~ R-COON O O |l or a salt of
compound of Formula I; and a salt of compound of Formula Il; the
process comprising: (a) partially neutralizing the first mixture thus
affording a partially neutralized second mixture, the partially neutralized
second mixture comprising: an aqueous phase; an organic phase; the
canepepatndfdfdunulda Jia salt of a compound of Formula I; and the
compound of Formula Il and/or a salt of a compound of Formula Il;.(b)
remo |ng from a partially neutralized seésqpd mixture the aqueous phase

COMD % i | and/or a salt of the compound of
Formula eaving/the orga dase cmprlsmg the compound of
FFprmuIa ofa salt of the co

ormula | and/or a

whereln steps (a) and then (b) are rf

HOOC~ fe.gefmpound of Formula I;

peated at least one time prior to step
(c). 28. Theprocess of claim 27, wherein the organic phase comprises at
least a firSt grganic sdfvent and"a second organic solvent. 93 29. The
process of claim 28, wherein the first organic solvent i5 independently a
of  straight chain, branched or cyclic hydrocarbon that is saturated,

UNSaHH e Hound of Formula I; and

a salt of compound of Formula II;
the process comprising:
(a) partially neutralizing the first mixture thus affording a partially neutralized second
mixture, the partially neutralized second mixture comprising:
an agueous phase;
an organic phase;
the compound of Formula I;
a salt of a compound of Formula I; and
the compound of Formula I and/or a salt of a compound of Formula If;
(b) removing from a partially neutralized second mixture the aqueous phase comprising:
the compound of Formula II and/or a salt of the compound of Formula II,
thus leaving the organic phase comprising:
the compound of Formula I and/or a salt of the compound of Formula [;
(¢) isolating the compound of Formula I and/or a salt of the compound of Formula I;

wherein steps (a) and then (b) are repeated at least one time prior to step (c).

28.  The process of claim 27, wherein the organic phase comprises at least a first

organic solvent and a second organic solvent.
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29.

30.

31.

32.

33.

34,

35.

partially unsaturated, and mixtures thereof. 30. The process of claim 28,
wherein the first organic solvent is independently selected from the group
consisting of benzene, toluene, xylene, mesitylene, naphthalene,
pentane, hexane, heptane, octane, nonane, decane, undecane,
dodecane, tridecane, tetradecane, pen*tadecane, hexadecane,
heptadecane, eicnsane, cyclohexane, petroleum ether, and mixtures
thereof. 31. The process of claim 28, wherein the second organic solvent
isThdppersestbiase BRtaddrom trefysourzoon sidinot of adeptreisgly ester,
an alcohol, an amide, a nitril n i

i T G T s e
sqiatiety frosattngagiong uoksisttheotebtrahydrofuran, ethyl acetate,
isopropyl acetate, methyl alcohol, ethyl alcohol, isopropyl alcohol,
acetonitrile, dimethylformamide, acetone, 2-butanone, and mixtures

thEheprossss el pim s svbrrabiino Braiprassiis aebvarst biefdamendeniirieiscted
inﬂ%ﬂxeﬁlg%Pc%%@%ﬁﬁ@ﬁnélﬁﬁl&%@!t@ﬂé%@%ﬁ@ﬁeﬁ@eﬁﬁ@ﬂé{ REpRMIene,
etra

solvent is hydrofuran, acetone or 2- butanone. 34. The process of
clarmaE; hrrarsimmmnecene PPN geaans. pRftesadco fiefiaraAnco Bigposne,
wherein the firstmidiie gomptsss, heeamnaeyptehiormulaik-ane the
compound of Formula_Il; and Steﬁ?ﬂfa) comprises adding a base. 94 36.
THRSSHES R R TRIBESS DM erein the first mixture comprises a salt

of the compound of Formula I; and a salt of the compound of Formula Il;

and step (a) comprises adding ap acid. 37. The process.of claim 35
BRSNS SUHE S PO R (e i B
hysdtextistet-38. b grpnpcessisfntaifiud éhahercistthebakohslseulamide, a
hydraxide, 39. T%%qoroc SS oﬁfgglr%gps 27 or 34, wherein the first mixture
Cc B%é%(ettﬁgec pnc}bxn%'ir%sf ormdla I; and the compound of Formula Il;

The process of claim 28, wherein the second organic solvent is independently
selected from the group consisting of tetrahydrofuran, ethyl acetate, isopropyl
acetate, methyl alcohol, ethyl alcohol, isopropyl alcohol, acetonitrile,

dimethylformamide, acetone, 2-butanone, and mixtures thereof.

The process of claim 28, wherein the first organic solvent is independently hexane,
heptane, or toluene, and the second organic solvent is tetrahydrofuran, acetone or 2-

butanone.
The process of claim 33, wherein R is ~C(O)(CHz)z-.

The process of claims 28 or 34, wherein the first mixture comprises
the compound of Formula I; and
the compound of Formuia II;

and step (&) comprises adding a base.

94



36.

37.

38.

39.

40.

41.

42.

43.

44,

and step (a) comprises adding sodium bicarbonate. 40. The process of
claims 27 or 28, wherein steps (a) and then (b) are repeated one time
prior to step (c). 41. The process of claim 40, wherein each step (a)
comprises independently adding a base. 42. The process of claim 41,
wherein each step (a) comprises adding sodium hydroxide. 43. The
process of claim 42, wherein the repetition of step (a) further comprises
adding a solvent 44. The process of claim 43, wherein the solvent is
IndBDEIRIERS) BN, 2 GRS P BURGRETBE S, The

pr@%ﬁﬁﬂﬁ&@mﬁﬂmﬁ&mﬁm@mﬁeps (a) and then (b) are repeated
two tim S prior to step % 46. The process of claim 45, wherein each
SRS @Fh‘fiﬁﬁ’%%% 8{) &delng a base. 47. The process of
claiith s#ép Whereiprsachdsiap ﬁa)acrdmprlses adding sodium hydroxide. 48.
The process of claim 47, wherein each repetition of step (a) further
comprises adding a solvent. 49. The process of claim 48, wherein the

sdmemsdmﬁpmide&ﬁlywhmhydh@basam sadbtorkydroXigeitppiepsus0. The
prﬁ})% 253:9 fClaFﬁ'lgl g%g;gmig is -C(O)(CH2)2-; the organic phase

prises” heptanes; steps (a) and then (b) are repeated two times prior
to step (c); each partial neutralization comprises adding sodium

hyﬂ@?&%@es@%‘? 8ash 1epsiiinaohsieRdA shathancarspiises adding
acetone. 51. The process of claim 27, wherein R is -C(O)(CH2)2-; the

organic phase comprises heptanes; steps (a) and then (b) are repeated
twoimes ALK i Cor sachinadtintnd arir aizatif epmipises adding

independently sodium hydroxide, potassium hydroxide, or lithium
hyQFSaEPoRRd L TR of step (a) further comprises adding

aqg%&gma@gggggalgﬁgeparating probucol monosuccinate:

and step (2) comprises adding sodium bicarbonate.

The process of claims 27 or 28, wherein steps (a) and then (b) are repeated one time

prior to step (c).

The process of claim 40, wherein each step (a) comprises independently adding a

base.

The process of claim 41, wherein each step (a) comprises adding sodium

hydroxide.

The process of claim 42, wherein the repetition of step (a) further comprises adding

a solvent.

The process of claim 43, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone.
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43.

46.

47.

48.

49,

50.

51.

52.

96 ~ x 'X ~OH HO O O and/or a salt of probucol monosuccinate from a
first mixture, wherein the first mixture comprises: probucol
monosuccinate; and probucol disuccinate: s s HO" 0" 0/ ~/ v'Ol the
process comprising: (a) partially neutralizing the first mixture wherein the
partial neutralization comprises adding sodium hydroxide to the first
mixture, thus aﬁording a partially neutralized second mixture, the partially

neutralized s tur RrisIn ue

pﬁﬁ%@%{}ﬁ%fﬁﬁi@”ﬁ% ?ane an ‘gr?}ert?%ya?oﬁﬁgah ‘P;‘;A}%‘gd%? %%n%%%g%%te
atgalisqirjptabues) (Monosuccinate; and probucol disuccinate and/or a salt
of probucol disuccinate; (b) removing the aqueous phase from the partially
neutralized second mixture, leaving the organic phase; (c) adding
aGdtoprecess cfoddimddy sioxiie tacth el (areTpPHEES, lmge&#%bh@démg 2
p%gtgglly neutralized third mixture; (d) removing an aqueous phase from
the partially neutralized third mixture, leaving an organic phase
comprising probucol monosuccinate and/or a salt of probucol

MANOSUCCIRAYL 12ifm(83, ISHanD RGOl envpHssna@RNYana Salt of

probucol monosuccinate. 53. A process of separating a compound of
Fardigrddeand/or a salt of the compound of

The process of claim 47, wherein each repetition of step (2) further comprises

adding a solvent.

The process of claim 48, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone.

The process of claim 27, wherein R is ~C(O)(CHa),-; the organic phase comprises
heptanes; steps (a) and then (b) are repeated two times prior to step (¢); each partial
neutralization comprises adding sodium hydroxide; and each repetition of step (2)

further comprises adding acetone.

The process of claim 27, wherein R is ~C(O)(CHz)z-; the organic phase comprises
heptanes; steps (a) and then (b) are repeated two times prior to step (c); each partial
neutralization comprises adding independently sodium hydroxide, potassium
hydroxide, or lithium hydroxide; and each repetition of step (a) further comprises

adding acetone.

A process of separating probucol monosuccinate:
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Formula I, s s R-COON HO wherein R is an alkyl or -C(O)alkyl-, from a
first mixture, the first mixture comprising: either the compound of Formula
I; a compound of Formula Il, HOOC-R~ I/ (R-COON 00 Il and
probucol; or a salt of the compound of Formula I; a salt of the compound
of Formula Il; and probucol; the process comprising: (a) removing
probucol from the first mixture to afford a second mixture (b) partially
neutralizing the second mixture; thus affording a partially neutralized third
mixtufe comprising: 98 an aquecuys phase; an organic phase; the
compaund.af Formula ls.a sakkQf a’'sompound of Formula I; and the
compou or%l and/or & salt ca‘ the compound of Formula II; (c)

; rtial

Iy ne FH

ap

Formulal apd/or a salt of the ompound of Formula I; (d) isolating the
and/orgq;] t uinpl'(gg Folrmgrll%slu%&gé e osrglgt%frts??ng%urgound of Formula I and
wherein the first mixture comprises:
probucol monosuccinate; and

probucol disuccinate:

the process comprising:
(a) partially neutralizing the first mixture wherein the partial neutralization comprises
adding sodium hydroxide to the first mixture, thus affording a partially neutralized second
mixture, the partially neutralized second mixture comprising:

an aqueous phase;

an organic phase comprising heptane and tetrahydrofuran;

probucol monosuccinate;

a salt of probuco! monosuccinate; and

probucol disuccinate and/or a salt of probucol disuccinate;
(b) removing the aqueous phase from the partially neutralized second mixture,
leaving the organic phase;
(c) adding acetbne and sodium hydroxide to the organic phase, thus affording a partially
neutralized third mixture;
(d) removing an aqueous phase from the partially neutralized third mixture, leaving an
organic phase comprising probucol monosuccinate and/or a salt of probucet -

monosuccinate;
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wherein steps (b) and then (c) are repeated at least one time prior to step
(d). 54. The process of claim 53, wherein the organic phase comprises at
least a first organic solvent and a second organic solvent. 55. The
process of claim 54, wherein the first organic solvent is independently a
straight chain, branched or cyclic hydrocarbon that is saturated,
unsaturated or partially unsaturated, and mixtures thereof. 56. The
process of claim 54, wherein the first organic solvent is independently
(e) isedelimg@pebtivomh mwwpm@rmémﬁg stlbehprrhaced menesuepisats;
mesitylene, naphthalene, pentane, hexane, heptane, octane, nonane,
decane, undecane, dodecane, tridecane, tetradecane, pentadecane,
53 hekatracane! YORTEREA GETERISSHHCE FRIbhE Raer Ethe camepuadpf
MpgHFRsathereof. 57. The process of claim 54, wherein the second organic
solvent is mdependently selected from, the group consisting of an ether,
an ester, an alcohol, an amide, a~qjtrfe, a ketone, and mixtures thereof.
: laim whefein the second organic solvent is
m t}* roup consisting of tetrahydrofuran, ethyl
methy|l alcohal, ethy! alcohol, isopropyl
a de/ace?one 2- butanone and

QO
[®]
®
—
o
>
D
o
=
N
o
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o
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o
—
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process of claim 59, wherein R is C(O)(CH2)2 61. The process of

whergiaRris B18680r whE e Setunlinsimiraicothp st miHaesopptHaG!
Feegutla |; and the compound of Formula II; and step (b) comprises
adding a base. 62. The process of claims 54 or 60, wherein the second
mikesereRaHpdisEE OBl lof the compound of Formula I; and a salt of the

CoRBRIRdHR drernuiaLl i, and step (b) comprises addlng an acid. 63. The
process of claim 61, wherein the base is sodjum hydroxide, potassium

; and

probucol;

or
a salt of the compound of Formula I;
a salt of the compound of Formula If; and
probucol;
the process comprising:
(a) removing probucol from the first mixture to afford a second mixture
(b) partialty neutralizing the second mixture; thus affording a partially neutralized third

mixture comprising:
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hydroxide, or lithium hydroxide. 64. The process of claim 63, wherein the
base is sodium hydroxide. 65. The process of claims 53 or 60, wherein the
second mixture comprises the compound of Formula I; and the
compound of Formula Il; and step (b) comprises adding sodium
bicarbonate. 100 66. The process of claims 53 or 54, wherein steps (b)
and then (c) are repeated one time prior to step (d). 67. The process of
claim 66, wherein each step (b) comprises independently adding a base.
68n Ehespropbsgsepf claim 67, wherein each step (b) comprises adding
s%qig([g)mﬁg kaxide. 69. The process of claim 68, wherein the repetition of
step (b) further comprises adding a solvent. 70. The process of claim 69,
wheresmpsersbRidrrsutdépendently tetrahydrofaran, acetone or

2-bUiRRPREoFbobE HTPGRRNPTGIAIMS 53 or 54, wherein steps (b) and

then (c) are repeated two_times prior to step (d). 72. The process of claim
7 hemampmnshehisepHis i pnsssiiicpe rompaynarifigraale. 73.

(c) rerBOIRI FEASS Bhetai dnwiaieiniRpalhelep ) Lpewd pesseddingriatium
hydroxide. 74, The process of claim % glvhereln eacg r?getltl%? step (b)
fuRAEPEBRYRASS" SRR HEBHIOEA 220 AR GTBRRMECS A |72 Wherein

thus 1Ha¢is0MeRkisindppesdentlyittipahydrofuran, acetone or 2-butanone. 101
76, The process of claim 53, wherein R.is -C(O)(CH2)2-:.the grganic
pﬁ%%@oegfﬂ%?fggg%rﬂ%’fg%gg‘?%%erpass?gt) Ogr%etﬁgéﬁ)ég agré)zfrg%%‘%ad two times

(d) isplitngatstepnidpuadct Partiala heudrati zatdtrof dmprseeaddii § soditat and
e andst GRS MLBIRAN IS BRSNS

54.  The process of claim 53, wherein the organic phase comprises at least a first

organic solvent and a second organic solvent.

55.  The process of claim 54, wherein the first organic solvent is independently a
straight chain, branched or cyclic hydrocarbon that is saturated, unsaturated or

partially unsaturated, and mixtures thereof.

56.  The process of claim 54, wherein the first organic solvent is independently selected
from the group consisting of benzene, toluene, xylene, mesitylene, naphthalene,
pentane, hexane, heptane, octane, nonane, decane, undecane, dodecane, tridecane,
tetradecane, pentadecane, hexadecane, heptadecane, eicosane, cyclohexane,

petroleum ether, and mixtures thereof.
57.  The process of claim 54, wherein the second organic solvent is independently

selected from the group consisting of an ether, an ester, an alcohol, an amide, a

nitrile, a ketone, and mixtures thereof.
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38.

59.

60.

61.

62.

63.

64.

65.

77. The process of claim 53, wherein R is -C(O)(CH2)2-; the organic
phase comprises heptanes; steps (b) and then (c) are repeated two times
prior to step (d); each partial neutralization comprises adding
independently sodium hydroxide, potassium hydroxide, or lithium
hydroxide; and each repetition of step (b) further comprises adding
acetone. 78. A process of separating probucol monosuccinate: ss HO p
O and/or a salt of probucol monosuccinate from a first mixture, wherein

th@Hﬁgrmﬁméo&dmﬁﬂsaéxemmmc@bmoﬁommmbf,eahis ipﬂot;mmln_tly
dg&%ﬁ{@@%ﬁ 09 Sl 2Bk o AR BRIGR, D Y 0665R GUMRIINING
(a) removing probucol from the Tirst mixture to afford a second mixturé

1Czqisspamedly Heehedlivtiyg dirokdctvaraiixtaledhrlsasforitntpa partially
neRIFAG IS SRRk AR RAMEAURP RRSE 8N Organic

phase comprising heptanes; probucol monosuccinate; a salt of probucol
monosuccinate; and probucol disuccinate and/or a salt of probucol

disteGingiess (67 CRIMETN S eANNe Ie: BRassclRMdn: iDadialbnsiyalizese,
L ird ...ixtura, leaving the organic phase; (d) adding acetone and sodium

hyRfRiRRfe 36 B g AR SRS R fot g bl i roturan, acetone or 2-

butanone.
The process of claim 59, wherein R is —C(O)(CHaz)-.

The process of claims 54 or 60, wherein the second mixture comprises
the compound of Formula I; and
the compound of Formula II;

and step (b) comprises adding a base.

The process of claims 54 or 60, wherein the second mixture comprises
a salt of the compound of Formula I; and
a salt of the compound of Formula I1;

and step (b) comprises adding an acid.

The process of claim 61, wherein the base is sodium hydroxide, potassium

hydroxide, or lithium hydroxide.

The process of claim 63, wherein the base is sodium hydroxide.

The process of claims 53 or 60, wherein the second mixture comprises
the compound of Formula I; and

the compound of Formula II;

and step (b) comprises adding sodium bicarbonate,
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

neutralized fourth mixture; (e) removing an aqueous phase from the
partially neutralized fourth mixture, leaving an organic phase comprising
probucol monosuccinate and/or a salt of probucol monosuccinate; (f)
isolating probucol monosuccinate and/or a salt of probucol
monosuccinate. 103

The process of claims 53 or 54, wherein steps (b) and then (c) are repeated one time

prior to step (d).

The process of claim 66, wherein each step (b) comprises independently adding a

base,

The process of claim 67, wherein each step (b) comprises adding sodium

hydroxide.

The process of claim 68, wherein the repetition of step (b) further comprises adding

a solvent.

The process of claim 69, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone.

The process of claims 53 or 54, wherein steps (b) and then (c) are repeated two

times prior to step (d).

The process of claim 71, wherein each step (b) comprises independently adding a

base.

The process of claim 72, wherein each step (b) comprises adding sodium

hydroxide.

The process of claim 73, wherein each repetition of step (b) further comprises

adding a solvent.

The process of claim 74, wherein the solvent is independently tetrahydrofuran,

acetone or 2-butanone.
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76.  The process of claim 53, wherein R is ~C(O)(CH,),~; the organic phase comprises
heptanes; steps (b) and then (c) are repeated two times prior to step (d); each partial
neutralization comprises adding sodium hydroxide; and each repetition of step (b)

further comprises adding acetone.

77.  The process of claim 53, wherein R is —C(O)(CHa),-; the organic phase comprises
heptanes; steps (b) and then (c) are repeated two times prior to step (d); each partial
neutralization comprises adding independently sodium hydroxide, potassium
hydroxide, or lithium hydroxide; and each repetition of step (b) further comprises

adding acetone.

78. A process of separating probucol monosuccinate:

i

and/or a salt of probucol monosuccinate from a first mixture,
wherein the first mixture comprises:
probucol monosuccinate; and

probucol disuccinate:

HONH:S? 7< \EEFf MW

b

probucol;
the process comprising:

(a) removing probucol from the first mixture to afford a second mixture
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{(b) partially neutralizing the second mixture
thus affording a partially neutralized third mixture comprising:

an aqueous phase;

an organic phase comprising heptanes;

probucol monosuccinate;

a salt of probucol monosuccinate; and

probucol disuccinate and/or a salt of probucol disuccinate;
{c} removing the aqueous phase from the partially neutralized third mixture,
leaving the organic phase;
(d) adding acetone and sodium hydroxide to the organic phase, thus affording a partially
neutralized fourth mixture;
(e) removing an aqueous phase from the partially neutralized fourth mixture, leaving an
organic phase comprising probuco! monosuccinate and/or a salt of probucol
monosuccinate;

(f) isolating probucol monosuccinate and/or a salt of probucol monosuccinate.
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